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Their Hearts Were in It 


HE train stopped at a small New 

England town. There had been a 
deep snowstorm, and two men were 
clearing the paths and platform about 
the station. 

On the Green across the road a half- 
dozen youngsters were building a snow 
fort. 

It was amusing to see the difference 
in the spirit and zeal with which the 
two groups worked. 

The boys shoveled and packed and 
shaped incessantly as though the foe 
were coming up the valley and the 
safety of the town depended upon the 
completion of that citadel before the 
enemy got within firing distance. 

The hirelings, after each few shovel- 
fuls, ran up against some kind of a di- 
version. One took off his glove or 
mitten and put it back on, perhaps for 
some not evident purpose. The other 
banged his shovel on the asphalt walk 
to free it of snow, watched the alight- 
ing passengers, banged it again, called 
his companions’ attention to somebody 
or something in the crowd, and then 
listlessly shoveled a few more strokes. 

And as the conductor hollered 
“Board! and the train moved off, one 
was biting a chew off from the corner 


of a plug and the other leaning upon his 
shovel to shout a parting admonition 
to the brakeman. 

The train rolled on past fence posts 
and roofs capped with white and hills 
clothed with snow-draped trees, and | 
wondered what the effect would be if 
all the workers in the vineyard went at 
their jobs with the zest and interest 
that was manifested by the boys. 

The difference is, of course, that the 
boys’ hearts were in their work. They 
labored with the vision of their com- 
pleted fort in their minds and in the 
anticipation of the fun that they were 
to have attacking or defending it. 

What does a shoveled path mean to 
a hired man, and what difference does 
it make to him if he does it well or 
poorly, in one hour or two? 

Make him typical of all who work 
with their heads or with their hands 
and picture if you can what the effect 
would be if everybody realized that in 
doing his part of the world’s work he is 
working for himself-—— not in the narrow 
sense of immediate wage or individual 
reputation, but of the progress and 
prosperity of the 
community, the na- WZ 
tion, the world of oa ov’ 
which he is a part. ( 
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Fig. 1—Shop assembly of 40,000-hp., double overhung impulse-wheel unit, minus generator 


Hydraulic Turbine To Operate Under 
Nearly One Half Mile Head 


Largest Impulse- Wheel Unit Ready for Operation Under Highest Head so Far Utilized 
in the United States Water-jet Over 7-in. in Diameter with a Velocity of 370 Ft. 
per Sec. —Governing of the Unit and Safety Devices Provided of Special Interest 


HE San Joaquin Light & Power Corporation of 

Fresno, Calif., is completing the first stage of a 

500,000-hp. hydro-electric development on the 
Kings River. This first stage, known as the Balch 
project, is about 56 miles from Fresno and 30 miles 
above the terminal of the Sante Fe Railroad at Piedra, 
Calif. Ultimately, it will consist of four 40,000-hp. 
units. The first unit is now being installed and is 
nearly ready for operation. 

Designed for a static head of 2,381 ft., a net head 
of 2,243 ft. and a discharge of 180 cu.ft. per sec., the 
impulse wheel unit at 360 r.p.m. will develop 40,000 hp., 
but is capable of operating with a discharge of 200 
sec.-ft., at which it will develop close to 44,000 hp. This 
is the highest head so far utilized in the United States 
and the largest impulse unit until the 56,000-hp. wheels 
for the Big Creek 2-A plant of the Southern California 
Edison Company are placed in operation. 

In Fig. 2 is shown the power-house arrangement of 
this unit. The generator rotor, which is pressed onto 
the shaft, weighs approximately 206,000 Ib. and its bore 
is 52 in. in diameter. The mainshaft rests in two beer- 
ings 22 in. in diameter and is flanged on both ends for 
directly bolting the wheel disk. Each wheel disk car- 
ries 20 cast-steel buckets which are secured to the disk 
by three individual steel bolts. The buckets are about 
22 in. wide and, when bolted to the disk, form a bucket 
wheel of about 11 ft. over-all diameter. 


Inlet and nozzle pipes leading the water to the wheel 
are below the floor. The inlet pipe is of cast steel, about 
30 in. in diameter, with over 2 in. thickness of metal, 
and has been tested at the shops under a hydraulic 
pressure of 1,655 Ib. per sq.in., to make sure that there 
were no flaws in the casting. 

As will be seen in Figs. 1 and 2, each unit consists 
of two hydraulically independent wheels of the over- 
hung horizontal-shaft type, one on each end of the gen- 
erator shaft. Each wheel will develop 20,000 hp. 
resulting from a jet about 74 in. in diameter where it 
leaves the nozzle. This jet travels at a velocity of 
about 370 ft. per sec., or 250 miles per hour, driving 
the buckets at a speed of about 120 miles per hour and 
producing an impact force on each wheel of 61,000 Ib.., 
which must be taken up by the three bolts of each 
individual bucket when it passes through the jet. 
Considering also that 20 buckets pass through the jet 
560 times per minute, one can obtain a picture of the 
severity of the hammer blow which this impact fore: 
exerts and the importance of properly dimensionins 
and locating the bolts on the buckets so as to avoid 
crystallization of the material which would result it 
failure of the bolt and serious accident at the plant. 

This impact. force of 61,000 lb., exerted on eacl 
wheel disk produces an additional load on the two gen 
erator bearings that carry the rotating parts, compose: 
of the weight of the rotor of 206,000 lb., a shaft weight 
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of 54,000 lb., and the weight of both wheel disks with 
buckets of 60,000 Ib., or a total of 320,000 lb. The 
bearings consist of babbitt shells resting in a ball-and- 
socket seat so as to adjust themselves according to the 
deflection of the shaft when subjected to the dead 
weight and the variable impact force due to load 
changes. These bearings, which are hollow castings, 
cooled by water, are provided with five oiling rings that 
pick up the oil from a basin and discharge it over the 
top of the shaft. 

Since the parts in contact with the operating water 
pressure are subjected to a pressure of over 1,000 Ib. 
per sq.in., the problem of grease lubrication required 
special study. A differential piston type grease com- 
pressor operated from the penstock pressure is used and 
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the equipment under discussion in connection with the 
impulse wheel units furnished for Big Creek plants 
Nos. 1 and 2 in 1913 and since has been adopted in many 
other plants, not only for impulse wheel units, but also 
for double Francis turbine units. 

Each governor is mounted close to its respective 
wheel, the flyballs being belt driven directly from the 
main shaft. The flyball is of the balanced-spring preci- 
sion type, completely encased and automatically lubri- 
cated. It transmits its motion to a floating lever which 
operates a double-acting hydraulically balanced pilot- 
type control valve, whose function is to distribute the 
pressure in the regulating cylinder containing the pis- 
ton directly mounted on the rear end of the needle. 
The opposite end of the floating lever is connected to a 
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Fig. 2—Plan and elevation of power house showing general arrangement of unit 


produces a pressure on the grease considerably in excess 
of that in the penstock, so that the lubricant is forced 
into the joints during operation against the existing 
penstock pressure. 

It may be of interest to state that the flywheel effect 
of the rotating parts of such a unit is so great that 
when the water is shut off it would keep revolving for 
an hour or more. For the purpose of bringing the ma- 
chine promptly to a stop, a hydraulic brake is provided 
on each wheel, consisting of a small hand-controlled 
nozzle that directs a jet against the back of the buckets, 
thus counteracting the rotation, so that the moving 
parts can be stopped in a few minutes. 

The size of the jet producing the power on each 

heel is varied by a needle that is directly operated 

om a servo-motor controlled by an oil-pressure actu- 
tor type of governor responding to the speed changes 
the unit. Thus each wheel side is controlled inde- 
ndently, adding to the safety of the unit. This 
rangement of using two governors for the same 
nerating unit was first introduced by the maker of 


relay and compensating dashpot that prevents hunting 
under varying load. The governor is equipped with a 
synchronizer for the purpose of starting the unit from 
the switchboard, for paralleling to the system, and for 
changing the load on the unit when paralleled to the 
system. For the purpose of quick action in case of 
accident, a so-called solenoid trip is provided on the 
governor, permitting the operator to press a button at 
the switchboard and, through the governor, immediately 
close the needle. 

As the governors are capable of shutting off the 
water in a few seconds and this sudden stoppage of 
the flow in the pipe line would cause a destructive pres- 
sure rise, adequate precautions had to be taken. The 
penstocks are 4,882 ft. long and the average velocity of 
water is about 11 ft. per sec. when the unit develops 
its full load. Therefore, to protect the pipe line against 
serious pressure rises, bypasses have been provided, 
or so-called pressure regulators which are so connected 
to the governors that when the latter close the needles 
rapidly, the bypasses open synchronously and discharge 
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the water into the tailrace, so that 


velocity change in the penstock occurs. 


no appreciable 
The 
regulators are provided with a dashpot arrangement, 
causing them to close slowly to reduce the wastage of 


pressure 


This closing time can be adjusted through a 
bypass in the oil dashpot of the pressure regulator, or 
the dashpot that the 


water. 


can be locked so pressure regu- 
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Fig. 3—One of the two impulse wheels 

lator will act as a water wasting bypass, opening as 
the needle closes and closing synchronously as the needle 
is being opened. 

To prevent the needle controlling the jet from assum- 
ing rates of motion that may produce dangerous pres- 
sure rises, a feature has been introduced in the form of 
a rate-limiting device applied to each of the two gov- 
ernors. By means of this device the rate of motion of 
the needle in either closing or opening direction can be 
adjusted to any predetermined desired amount. During 
ordinary operation the pressure regulator will not open 
when the full load is thrown off gradually, but will open 
if the governor is called upon to close the needle faster 
than is permissible from the pen- 
In this way water-saving control is 


point of view ot 


stock conditions. 
assured, and this is essential because the unit will draw 
water from storage. Guarantees have been given that 
the pressure rise in the pipe line will not exceed & per 
when the full load is thrown off the unit with the 
pressure both 


If tor any reason 


cent 


in operation and when 
ernors close their needles in 2: see. 


regulator gov- 


the pressure regulator should be inactive, the pressure 


rise would amount to about 45 per cent of the normal 


operating head when both governors close their needles 
in 2! sec. Without these protective devices the pressure 
rise will be in excess of 100 per cent above the normal 
head and would cause great damage to the pipe line. 

As the pressure regulators previously described are 
governor actuated—that is, from 
that of the needle controlling the jet impinging upon 
the wheel 


receive their motion 


they would not be responsive to other pres- 


sure rises caused in the pipe line. Should, for instance, 


some obstruction lodge in the throat from which the 
power jet issues, this would reduce the area of the 
throat and cause a sudden reduction in the flow of 


water, Which, in turn, could produce a serious pressure 


rise in the penstock. Provisions have been made in the 
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design so that the pressure regulators are responsive 
also to such pressure rises. 

Reference to Fig. 6 will show that the pressure regu- 
lators consist of an elbow with a disk opening down- 
ward and forming the main bypass outlet. The disk 
is connected to a piston subjected to a pressure capable 
of holding the bypass in a closed position when the 
pressure regulator is not expected to act. Below the 
control piston the pressure is varied by a regulating 
valve operated from a floating lever, one end of which 
is connected to the main bypass and the opposite end to 
the piston of an oil dashpot, the cylinder of which 
receives its motion from the needle mechanism of the 
Wheel. The dashpot is provided with an adjustable 
bypass in such a way that when the dashpot, by reason 
of the closing motion of the needle, is raised slowly, it 
will not cause the pressure regulator to open, but will 
open the regulator if the rate of closing of the needle 
by the governor is beyond the amount for which the 
dashpot bypass is set. 

Supply pressure to the control valve is not obtained 
from the penstock pressure, but from an independent 
pressure source supplied by a tank located on the hill- 
side above the power house and connected to the 
pressure regulator by individual piping. If for some 
reason the pressure in the penstock rises, it will cause 
an increased downward pressure upon the disk of the 
main bypass, so that at a certain overpressure in the 
penstock the downward force on the disk will overcome 























Fig. 4— Semi-self-con- 


tained oil - pressure 


Fig. 5—Hydraulically 
Ope rated gate valve 


turbine governor used at plant 


the resisting force on the balancing piston, and as a 
result the pressure regulator will open automatically 
like a pop valve. When the penstock pressure decreases 
again, the control mechanism of the regulator prevents 
closing at a rate faster than that conditioned by the 
setting of the bypass of the oil dashpot. In other 
words, when the pressure regulator opens automatically, 
it will close at the same rate as it does for the water- 
saving action described previously, caused by the motion 
of the governor. 








water discharges quite tamely into the 
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It is evident that the water discharging from the 
pressure regulators at the high operating pressure 
would have a destructive effect upon the tailrace. To 
eliminate this difficulty, special energy absorbers have 
been designed on the following principle: The water 
discharging from the regulator impinges upon a ¢cast- 
iron bowl of the shape of a rotating Greek Omega, that 
is, having a center cone and a bowl-type outer periphery 
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Fig. 6—Pressure-operated regulator and energy 


absorber for bypassed water 


that directs the water radially outward and centrally 
upward toward the arriving water jet, and thus 
annihilates the energy of the impact, as indicated in the 
lower part of Fig. 6. The bowl is placed into a rigid 
nlate-steel tee, grouted into the concrete and having 

horizontal outlet from which the pressure regulator 
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of interest. The primary elements of this system are 
two rotary helical gear-tvpe pumps, equipped for dual 
drive, as indicated in Fig. 7. The outer ends of the 
pumps are directly coupled to 60-cycle three-phase in- 
duction motors, and the inner ends can be alternately 
clutch-connected to a small impulse wheel operating 
under the available head at the plant. 

The oil is picked up from the receiver tank and deliv- 
ered into a pressure tank supplying the governor actu- 
ators, a pressure of about 150 Ib. per sq.in. being 
used for operation. To economize in the power required 
for supplying this oil pressure, an unloader system is 
used in connection with the pressure tank and pumps 
in such a way that when the maximum desirable pres- 
sure is obtained in the tank, the unloader opens and 
permits the oil to circulate directly through the pump 
back into the receiver, at which time practically no 
power is required to drive the pump. The governors 
then draw their oil supply directly from the pressure 
tank, and when the pressure has decreased to a prede- 
termined lower limit, the unloader automatically closes, 
thus putting the pump under immediate pressure and 
causing the oil from the pump to be delivered again 
into the pressure tank. 

For normal operation the impulse wheel is clutch- 
connected to one pump and is arranged so that it dis- 
charges sufficient water to produce the full power load 
required by the pump. The induction motor is directly 
connected and thus controls the speed of the pumping 
set, but requires no electric energy. During the periods 
at which the unloader is open, the power steadily 
produce by the impulse wheel and which constitutes a 
surplus, is transmitted to the induction motor, which 
acts as a generator and returns energy to the system. 

In this installation the hydraulic prime-mover equip- 
ment is furnished by the Allis-Chalmers Manufacturing 
Co. and the electric equipment by the General Electric 
Co. For the first hydro-electric unit the gate valves 
have been built by the Joshua Hendy Iron Works, of 
San Francisco, who were permitted to use the type 
of valve indicated in Fig. 5, as developed by the Allis- 
Chalmers Manufacturing Co. in 1915 for the Big Creek 





wheel pit, and no wheel-pit liners are 
cessary below the high-water level 
n the tailrace. 
Another feature is the use of a load- 
miting device. When a unit is con- 
ected with a large system that must 
rry a certain amount of load as dic- 
ited by the load dispatcher, it is 
metimes desired that this load be 
irried constantly, irrespective of drop 
frequency of the power system, in 














hich case the governor of the unit 
ould increase the needle opening. The Fg. 
id-limiting device makes it possible 

carry a constant load and also per- 

its limiting the maximum load of the unit in accord- 
ce with the amount of water available at times and 
ich, in this particular case during the dry season 
thout storage capacity, is considerably less than the 
ll amount that the w 


it is capable of consuming. The 
ice, however, does not prevent the governor from clos- 
“ the needle should the frequency rise above normal. 

How the two governors of the unit receive the oil 
‘ssure for their operation from a central system is 


?—Rotary oil pumps, driven by induction motors or impulse turbine, 


that will supply oll PVEssure to Ope rate JCOovernors 


Plants Nos. 1 and 2, of the Pacific Light & Power 
Corporation, now the Southern California Edison 
Company. 

The project was designed and constructed by the con- 
struction department of the San Joaquin Light & 
Power Corporation, with Harold kK. Fox, superintendent 
of construction; J. W. Jourdan, designing engineer; R. 
L. Bryant, resident engineer; and J. D. McDougald, 
general foreman. 
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The Most Important Thing 
in Welding’ 
By S. W. MILLERt 


WANT to say first that fusion welding is in no way 

different from any other operation, because any opera- 
tion can be either a success or a failure. It is true that 
the manipulation of the welding blowpipe is different 
from that of a lathe or other machine, but the same 
principle underlies both operations. Stated briefly, it is 
that the procedure used must be correct if success is to 
be desired, and it is at once evident that as procedure 
involves a number of elements, each one of them must 
be correct if the process is to be successful. 

Some one will point out that I am not going to speak 
of only one thing, but of many things. I am willing to 
agree with him. An apple is composed of a number of 
elements and chemical compounds, but we have no diffi- 
culty in distinguishing an apple from other articles. In 
the same way procedure is made up of a number of ele- 
ments, but we should have no difficulty in classifying 
procedure as one particular thing. 

I consider that procedure involves everything that 
has to do with the making of an article, and in general, 
the following elements may be considered as essential to 
procedure, regardless of what is being made: (1) De- 
sign, (2) materials, (8) methods, (4) operators, (5) 
supervision, (6) tests. I might elaborate at great length 
on each one of these items in connection with welding, 
but will content myself with putting into as few words 
as possible what I have to say. 

1. Design—This must be such as will enable the 
welder to weld easily and cheaply and to do good work. 
Designs suitable for other forms of joining than weld- 
ing are frequently very unsuitable for welding, and it 
is necessary for the designer to forget the other types 
of joinings and to learn to use those suitable for 
welding. 

2. Materials—These must be such as will result in 
clear, sound welds, so that both the base metal and the 
welding rod must be selected with this in view. Also 
the welder must be considered, because, while he may be 
able to use materials that are hard to weld and while it 
might be necessary in some cases to do this, yet for 
general work this should be avoided and materials 
should be selected accordingly. 

3. Methods—This refers particularly to the use of 
suitable jigs, fixtures, clamps and other tools and to 
the order and way in which the various parts of the 
whole operation, including the preparation and finishing, 
are performed. Any of these things that make it easier 
to get better work, are an advantage, and each design 
should be studied with this in view. 

4. Operators—aAs in all other cases much depends on 
the operator, but if he is handicapped by improper de- 
sign, materials or methods, the best results cannot be 
expected, no matter how good he is. I disagree with 
the idea that the operator is the most important link 
in the chain. I do not think that any one of the items 
mentioned is of superior importance to the others. 

5. Supervision—As in any other work competent and 
careful supervision is necessary and the supervisors 


*Paper presented at the International Acetylene Association 
Convention, Chicago, Nov. 11, 1926. 


tConsulting engineer, Union Carbide & 


Carbon Research Labo- 
ratories, Inc. 





Vol. 65, No. 3 


must be competent to perform their duties. The super- 
visor should know not only the actual welding operation, 
but all other parts of the work. 

6. Tests—A weld cannot be inspected internally to 
determine its quality, but it has been amply demon- 
strated that tests can be devised that will prove the 
integrity of the welded structure, provided the other 
links in the chain receive the proper attention. There 
are many other structures to which the same statement 
applies. One of the best illustrations is concrete. There 
is no way of inspecting the interior of concrete, and 
procedure control in its construction is necessary and 
has been carried to a very high degree of development. 
The testing of concrete structures is done in practically 
the same way that welds are tested, by applying a test 
load of more than the normal working load, and it has 
been found by experience in both concrete and welding 
work that when the procedure is proper, safe results 
are always obtained. 

Procedure control in welding has shown its value in 
many cases not only in better work, but in reducing 
the cost and increasing the production. I strongly be- 
lieve that it is the most important thing in welding. 


“Double Extra Strong” Pipe Covered 
in Code Revisions 

“Extra Strong” pipe covered all power-plant require- 
ments until the recent application of extremely high 
pressures created a demand for still heavier pipe. To 
meet this demand the A.S.M.E. Boiler Code Committee 
has prepared tentative standards for “Double Extra 
Strong Pipe” the wall thickness being double that for 
“Extra Strong Pipe” for 6-in. pipe or less. The accom- 
panying table is Table S5 of the present code with the 
last two columns added as proposed. 


STANDARD WEIGHTS AND DIMENSIONS OF WELDED AND 
SEAMLESS STEEL PIPE 












































“Extra Strong’’| ‘Double Extra 
“Standard” Pipe »ipe Strong” Pipe 
Weight of Weight | Weight 
Size Pipe per of | of 
(Nomi- | Out- Linear Pipe Pipe 
nal side No. of |Thick- Foot, Thick- per Thick- per 
Inside Di- {Threads} ness, | Threaded | ness, Anear | ness, | Linear 
Yi- jameter,| per In. In. and In. Foot, In. Foot, 
ameter), In. with Plain Plain 
n. Couplings, Ends Ends, 
Lb. Lb. Lb. 
; 0.405 | 27 0.068 0.25 0.095 > a: See 
, 0.540 | 1 0.088 0.43 0.119 at 
3 0.675 18 0.091 0.57 0.126 0.74}... 
} 0.840 14 0.109 0.85 0.147 1.09 | 0.294 1.71 
3 1.050 14 0.113 1.13 | 0.154 1.47 | 0.308) 2.44 
1 1.315 13 0. 133 1.68 0.179 2.17 | 0.358} 3.66 
1 1.660 13 0.140 2.28 0.191 3.00 | 0.382) 5.21 
1} 1.900 113 0.145 2.42 0.200 3.63 | 0.400) 6.41 
2 2.375 13 0.154 3.68 0.218 5.02 | 0. 436] 9.03 
2} 2.875 8 0. 203 5.82 |0.276 7.66 |0.552| 13.70 
3 3.500 8 0.216 7.62 0. 300 10.25 | 0.600 18.58 
33 4.000 8 0.226 9.20 0.318 12.51 |0.636) 22.85 
4 4.500 8 0. 237 10.89 | 0.337 14.98 | 0.674 27.54 
4' 5.000 8 0. 247 12.64 0.355 17.61 | 0.710 32. 53 
5 5. 563 8 0. 258 14.81 0 375 | 20.78 | 0.750 38.55 
6 6.625 8 0. 280 19.19 0.432 28.57 |0.864| 53.16 
7 =| 7.625 8 0. 301 | 23.77 |0.500 38.05 |0.875| 63.08 
8* | 8.625 8 0. 277 | 25.00 , 0.875 72.42 
8 | 8.625 8 0.322 28.81 0.500 43.39 See ae 
9 | 9.625] 8 {0.342} 34.19 |0.500| 48.73 |... 1/0222: 
10* |10.750 8 0.279 #2 Se ee, Bee See 
10* |10.750 8 Re ee eee cee eee See 
10 110.750 8 0. 365 | 41.13 =, %, : Oe ee 
11 11.750 8 0. 375) 46.25 500 | 5 eee eee 
12* |12.750 8 0. 330 | 45.00 | — ee See Se 
12 {12.750 8 0. 375 | 50 71 0. 500 | Beem 











*Unless specifically stated on the order, the lighter weights will not be furnished 
Weights given in the table are for pipes up to and including 12 in. in nomina 
inside diameter, with threaded ends and couplings; sizes larger than those show! 
in the table are measured by the outside diameter and4will be furnished with plai: 
ends unless otherwise specified: for such sizes it will be necessary to accep 
manufacturers’ weights or calculate the weights on the basis of one cubie inch of 


steel weighing 0.2833 Ib. 
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Corrosion by Flue Gases 





HE deductions here presented are ad- 

mittedly based on fragmentary data. They 
are offered to engineers to form a picture of 
the quantities which may be involved in cor- 
rosion, and which have not received much at- 
tention to date. It is hoped that they may 
stimulate discussion and research to prevent 
acid formation or developments to resist its 
corrosive action. 











TROUBLESOME factor in the operation of many 
power plants is the rapid corrosion of metal 
parts by the action of certain constituents of the 

flue gases. Corrosion usually occurs in parts where 
the gases have been cooled down to relatively low tem- 
peratures, as in economizers, air preheaters, breechings 
and steel chimneys. Special measures are usually taken 
to prevent such corrosive action, as for instance: Chim- 
neys are lined with brick, breechings and ducts are 
coated with gunite, and metal-coated tubes and sheets 
are used in economizers and air preheaters. These 
preventive measures add to the plant cost but are 
usually considered necessary. 

Corrosion by flue gases has been prevalent in plants 
that use coals or oils high in sulphur. It is now gen- 
erally recognized that corrosion is due to the oxidation 
of the sulphur in the fuel not only to sulphur dioxide, 
but also to sulphur trioxide, which forms sulphuric 
acid on the exposed surfaces. However, little informa- 
tion is available regarding the relative amounts of the 
two sulphur compounds that may be present in the 
flue gases. 


REPORT ON REFRACTORIES SERVICE CONDITIONS 


A recent progress report of the American Society 
of Mechanical Engineers on “Refractories Service Con- 
ditions in Furnaces Burning Pittsburgh Coal on Chain 
Grates,” (Mechanical Engineering, November, 1926) 
contains some data of much interest in this connection. 
Tests were made on certain refractories in a furnace 
with a chain-grate stoker. The fuel used was an Ohio 
run-of-mine coal containing 3.4 per cent of sulphur. 
Analyses of the furnace gases were made at certain 
points to study their effects on the refractories. The 
furnace gases were also analyzed for SO, and SO, con- 
tents at distances varying from 1 in. to 6 in. from the 
furnace walls, as previous work had indicated that the 
ratio of SO. to SO. was greater at the brick face than 

1 the body of the furnace. If this were true, it might 

licate that the hot surface of the refractories had a 

talytie effect in promoting the oxidation of SO, to SO.. 

ie series of observations with varying air supply are 
wn in the table which is here reproduced from the 
gress report. The authors of the report conclude 
it there is no definite evidence from these observa- 
ns that catalytic action does or does not occur. They 
te that the SO, and SO. contents of the gases varied 
‘atly for various positions in the side wall and for 
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duplicate samples at one position and rating. The cause 
and nature of the formation of SO, in the flue gases is 
hence not evident from this report. 

The figures in the table indicate conclusively that 
SO, may occur in relatively large quantities in a con- 


COMPOSITION OF FURNACE GASES 
Boiler Grams per Cubic Foot 


Rating, of Gas Partial Gas Composition, per Cent by Volume 
Per Cent SO» SOs COs Ov CO Ils No 
120 0.0747 0.0284 9.2 8.5 0.7 0.7 80 8 
130 0.1052 0.0326 10.1 6.3 0.8 0.4 82.1 
125 0.0110 0.0088 3.4 17.1 0.0 0.0 79.5 
125 0.0121 0.0282 4.1 16.7 0.0 0.0 79.2 
125 0.0160 0.0086 5.3 oe 0.0 0.0 79.5 
118 0.0197 0.0283 oe 3% 0.0 0.1 79.6 
127 0.0065 0.0046 0.8 19.6 0.0 0.0 79.6 
118 0.0274 0.0795 11.2 5.5 0.0 0.0 $3.2 
125 0.0795 0.0073 14.2 1.9 0.7 0.7 82.4 
130 0.0920 0.0310 11.0 5.7 0.1 0.3 82.8 
122 0.0260 0.0223 11.4 5.1 S. > 0.3 82.6 
115 0.0017 0.0432 6.8 3.3 0.0 0.0 79.9 
155 0.0014 0.0024 5.7 14.7 0.0 0.0 79.6 
145 0.0103 0.0041 > 3 15.3 0.0 0.0 79 4 
150 0.0245 0.0140 3.5 3.7 .s 0.1 81.6 
145 0.0454 0.0432 13.1 ee 1.6 0.9 82.6 
155 0.0495 0.0168 12.4 9 0.0 0.0 82.4 
165 0.0835 0.0441 9.8 8.8 0.¢ 0.2 81.0 
160 0.0649 0.0304 13.5 ae 0.0 0.0 83.2 
165 0.0663 0.0828 3.3 2.3 - 0.4 82.1 
186 0.0742 0.0179 10.9 0.6 4.2 2.8 81.4 
188 0.0943 0.0000 10.1 0.4 5.4 5.8 78.2 
185 0.0347 0.0279 8.1 12.0 0.0 0.0 79.9 
187 0.0035 0.0110 6.3 13.3 0.0 0.0 80.4 
175 0.0162 0.0400 13.0 4.9 0.8 0.1 81.1 
189 0.0435 0.0266 10.8 8.3 0.0 0.0 80.8 
180 0.0018 0.0067 Zz. 3 18.7 0.0 0.0 79.0 
190 0.0088 0.0142 2.5 18.3 0.0 0.0 79.2 
175 0.0952 0.0242 13.9 4.5 0.8 0.4 80. 3 
178 0.0172 0.0298 12.0 3.5 oo 0.5 82.6 
192 0.0075 0.0173 ‘2.5 4.5 0.0 0.0 83.0 
180 0,0928 0.0295 11.4 6.8 0:2 0.1 81.3 


siderable proportion of the flue gases. If one can as- 
sume, for the moment, that the gases shown are repre- 
sentative of all the gases leaving the furnace, some 
interesting deductions may be formed which lead to 
surprising conclusions. 

The average weight in grams per cubic foot of gas 
for all observations in the table are SO, 0.04085 and 
SO. 0.02518. The molecular weight of sulphur is 32 
and of oxygen 16. Hence the relative weight of sulphur 


3: 
burned to SO, is 64 0.04085 0.02042 grams per 
99) 
cu.ft. and of sulphur burned to SO, is ae 0.02518 


0.01007 grams per cu.ft. The ratio of the weights 
of sulphur burned to SO, to sulphur burned to SO, is 
as 2.03 to 1. This would indicate that approximately 
one-third of the sulphur in the coal has burned to SO.. 

The boiler on which the tests were made was of the 
Stirling type and contained 6,865 sq.ft. of heating sur- 
face. The boiler load at 150 per cent rating is given in the 
report as 34,500,000 B.t.u. per hr. No figures are given 
on the efficiency of this unit. The coal contained 12,290 
B.t.u. If an efficiency at this rating of 74 per cent 
may be assumed, the coal burned per hour would be 
34,500,000 
74 12,290 

Let us next assume that all the 3.4 per cent sulphur 
in the coal is burned to SO. or SO.; the total sulphur 


== $790 mm. 
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burned per hour would be 0.034 * 3,790 128.9 lb., or 
3,094 lb. per 24 hours. The proportion burned to SO 


would be << 128.9 — 42.5 lb. per hour. 


8.03 “ 
The flue gases will contain water vapor which has 
come either from moisture in the entering air and raw 
coal or from the combustion of the hydrogen content 
of the volatile matter. This water vapor at the tem- 
perature of the flue gases will combine with the SO 
gases to form sulphuric acid (H,SO,) which in the con- 
centrated liquid state is quite corrosive. If this acid 
remains in the vapor form, it will pass out with the flue 
gases and will do no harm. This is generally the case 
with boilers where no heat recovery apparatus is placed 
in the flue gases. In such a case the temperature of the 
flue gases is 500 deg. F. or higher, and the sulphuric 
acid passes out the chimney as a vapor. It has been 
stated that the dew point of sulphuric-acid vapor varies 
from 180 to 500 deg. F. depending on its degree of con- 
centration, that is, on the amount of additional water 
vapor that it has absorbed. It is therefore probable 
that economizer and air preheater surfaces may cool 
the flue gases sufficiently to cause some or all of this 
more or less concentrated acid to precipitate on certain 
exposed metal walls. This is undoubtedly the cause 
of the corrosion frequently experienced with such 
equipment. 


QUANTITY OF ACID 


It is interesting to consider the quantities of such 
acid that may be formed under the assumed conditions. 
Again using atomic weights, one pound of sulphur will 


9 , ; ‘ . 
form a 3.06 lb. of sulphuric acid (H,SO,). At the 


Oa 
assumed load there will be formed 3.06 42.5 — 130 
lb. of sulphuric acid per hour, or 3,120 lb. per 24 hours. 
Under these extreme assumed conditions this boiler alone 
would discharge the astonishingly large amount of 1.56 
tons of sulphuric acid per 24 hours in its flue gases. 

This maximum quantity of acid is probably not 
formed, for the following reasons: In the first place, 
one cannot safely assume that the refractory walls have 
no catalytic effect in oxidizing SO, to SO,; in fact, it is 
probable that such catalytic action takes place. It is 
also probable that the content of SO. in the whole mass 
of flue gases is less than indicated by the average of 
the figures in the table. It is regrettable that analyses 
of all the gases leaving the furnace are not available. 
In the second place, all the sulphur may not be burned 
to gas form. Undoubtedly, some remains in the ash as 
sulphides and sulphates. If cold water is sprayed on 
hot ash, a smell of sulphur gases can be noticed in the 
resulting vapor indicating the presence of a certain 
amount of sulphur in the ash. Little data are available 
in regard to the total that remains in the ash. If a 
liberal allowance is made for these two factors, there 
will still remain a substantial quantity of sulphuric acid 
to be discharged each day with the flue gases. This 
acid presents a real problem to designing and operating 
engineers. 

Up to the present time there has been no cheap way 
developed to remove all of the sulphur from the coal. 
Washing helps to a considerable extent. 

A plan to remove pyrites from coal is now under in- 
vestigation. This holds considerable promise, for the 
withdrawal of the pyrites would also remove a large 
part of the iron in the ash and thus raise its fusing 
temperature. This would improve the burning quali- 


ties of many mid-Western coals. No plan has been 
suggested to remove the native sulphur from the coal. 
Lessing has called attention to the effect of catalyzers 
in the combustion of coal, and a substance may yet be 
found which, while permitting the burning of sulphur 
to SO.,, will exert catalytic power to prevent its further 
oxidation to SQ.. New types of furnaces with water- 
cooled walls will exert less catalytic effect in producing 
SO, than those with refractory walls. With our present 
state of knowledge there does not appear to be any 
method available to prevent wholly the formation of 
some SO. and of sulphuric acid in the flue gases. 

The only method now proposed to remove SO, or 
sulphuric acid from flue gases is by washing. This 
cannot be done until all heating surfaces have been 
passed over by the gases or a loss of heat will result. 
Hence washing does not appear to be a preventive of 
corrosion in economizers and air preheaters. 

All engineers must recognize that the discharge of 
such acid vapors in flue gases into the atmosphere will 
have a serious economic effect in promoting corrosion of 
buildings and various structures, and on vegetable and 
animal life. The prevention of this destruction may 
justify the washing of all flue gases before they leave 
the chimney. 

Certain volatile salts of iron may be formed in the 
combustion of coal that may later condense in the flue 
gases and lead to corrosive effects when combined with 
the sulphur gases. Among these are iron carbonyl and 
iron chloride. Little is known of the formation or 
effects of these salts in boiler practice, although they 
are known to occur in gas making and to lead to corro- 
sion in gas mains. 

With regard to the corrosion of power-plant equip- 
ment only such measures can be taken that will provide 
surfaces to withstand corrosive action. It would be 
interesting to know whether any particular form of air 
preheater is more immune to acid attack than others. 
It seems necessary with relatively cold economizer tubes 
to use an acid-resisting metal. Breechings, stacks and 
connections may be protected by gunite or similar 
coatings, 


Continuous Blowdown Apparatus 


With the evaporation of water in steam boilers the 
pure water leaves the boiler as steam and the dissolved 
or suspended impurities originally present in the makeup 
water remain in accumulating amount. 

To avoid uneven operation caused by the large varia- 
tion in concentration which is brought about by heavy 
periodical blowdowns, various systems of continuous 
blowdown have been suggested. This increases the 
smoothness of operation as it tends to insure a constant 
density of the boiler water. 

An ingenious application of this principle which ap- 
pears to have met with favorable consideration in for- 
eign installations, consists of a combination continuous 
blowdown and sludge-removal system from which the 
heat is recovered and returned to the boiler through 


application to the incoming feed water. It is claimed 


that such a device makes it possible to maintain con- 
tinuously in the boiler the best conditions for smooth 
steam generation and permits a close control over the 
variations in the salt and sludge concentration. Claims 
are also made that the heat lost by ordinary periodic 
blowdowns is largely conserved and that 15 to 20 per 
cent of the water removed is recovered as condensate 
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What Europe Is Doing 


in 


Steam Turbine Design 


S A result of improvement in design, better work- 
manship and material of higher quality, the pos- 
d sible capacity of steam turbines at different 
speeds has been gradually increased. In 1910 3,000 
r.p.m. could be used only for capacities up to 2,000 kva., 
1,500 r.p.m. up to 6,000 kva., and 1,000 r.p.m. for greater 
outputs. In 1922 20,000-kva. turbines had been built 
running at 3,000 r.p.m., and turbines larger than 50,000- 
kva. running at 1,000 r.p.m. Today even 30,000-kva. 
turbines are running at 3,000 r.p.m., and 100,000-kva. 
turbines, the largest now un- 
der construction, are designed 
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5 pos of fuel dictates designs 
for maximum economy. Four tur- 
bine cylinders are provided in 85,000-kw. | 
turbine generator now under construe- 
tion. There is a strong demand for 
industrial turbines and geared sets. 











While turbines for low and medium output and for 
medium pressures are usually built within one casing, 
those for high steam pressures are in many cases advan- 
tageously designed with two or more cylinders, on 
account of the larger adiabatic heat drop. This type 
of construction is naturally more expensive and _ re- 
quires more space than the single cylinder, therefore 
can be used only for the larger turbines. 

With a high vacuum the steam volume to be disposed 
of is so large that even with medium outputs it is best 





for 1,500 r.p.m. 

Owing to the depressed 
economic condition in Europe 
the design of turbines has of 
late undergoneachange. For- 
merly, the design of prime 
movers was, first and fore- 
most, influenced by the call 
for cheapness and minimum 
space, frequently at the ex- 
pense of fuel consumption, 
but with the predominant 
shortage of fuel the question 
of maximum economy now 
rules all decisions. 

Performance in the turbine 
plant may be improved on the 
one hand by stage bleeding 
of part of the steam of the 
turbine for preheating the 
feed water; on the other 
hand by re-superheating the 
working steam. The latter 
proposition has until now not 
gained much ground in Eu- 
rope, as it results in a decid- 
edly more complicated plant. 














As a compromise, feed-water 
heating by steam extraction 
from a few stages of the 
turbine in conjunction with 
economizers is the generally accepted practice in our 

dern power stations, as it has become in America. 

DESIGN FEATURES 

rhese considerations lead to the result that since high 
steam economy is of prime importance and other points 
of view are secondary, low steam velocity, and in con- 
ence the multi-stage turbine, is superior to the 
‘ine with high steam velocities and a smaller num- 
of stages. 


article is bused on a lecture delivered at Harvard Uni- 
by Dr. kK, A. Kraft, professor at the University of Berlin 
ef engineer of the Turbine Factory, A. EF. G., Berlin 


Fig. 1—This group of condenser pumps is dually driven by an electric motor with 


a geared turbine for emergency 


to resolve the last stages into two parallel paths, as 
otherwise it would be difficult to secure safely sufficient 
area for the exhaust end. 

In.summarizing the reaction and impulse systems of 
blading, one comes, to the conclusion that the impulse 
-principle is best suited for the high-pressure part and 
for the smaller steam volumes, and the reaction prin- 
ciple for the low-pressure part and for the greater 
steam volumes. Accordingly, most builders of impulse 
and reaction turbines are approaching each other from 
opposite directions. 

Another point to be taken into consideration is that 
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shafts that run below the 
critical speed give the best 
guarantee for quiet run- 
ning of the turbines. Over- 
critical shafts may be 
used, if at all, only when 
the temperatures are low 
and the dimensions of a 
turbine are small, because 
only here perfect homoge- 
neity of the material and 
symmetrical expansion un- 





der the influence of heat 





rating is 70,000 kw. Four 
turbine cylinders are pro- 
vided. <A high - pressure 
and an_ intermediate- 
pressure cylinder are ar- 
ranged in tandem, driving 
a single generator. There 
are two low-pressure cyl- 
inders in tandem, driving 
the second generator. The 
speed of both generators 
is 1,500 r.p.m. The initial 
steam pressure is 500 Ib. 








may be expected. The 
rigid shaft has the great 
advantage that the laby- 
rinth packings and the 
diaphragms can be made 
to work with minute clearances without excessive danger. 

Only when the lowest pressure is just behind the 
last turbine stage can the whole adiabatic heat drop 
be used within the active part of the turbine. There- 
fore the exhaust end of the turbine, the steam passage 


This is of special importane 


to the condenser, has to be designed very carefully to 
avoid loss of steam pressure by throttling and friction 
along the walls. This is the more important the higher 
the velocity of the steam leaving the last blades, as 
the flow losses increase under like conditions with the 
For this reason the ex- 
haust end of the turbine must be shaped as a diffuser. 


square of the steam velocity. 


CONDENSING TURBINE GENERATORS 


The Allgemeine Elektricitats-Gesellschaft, of Ber- 
lin, has up to now built a total of ten million kilowatts 
in turbine-generators. In the year 1925 152 turbines 
were ordered, representing a total power of over &00,- 
000 kw. The most important and most interesting 
turbine plant now being built is for a new superpower 
station in the suburbs of Berlin. The unit will have 
a2 maximum rating of 85,000 kw. The most economical 


Design of the 


reduces the leaving losses 


per sq.in. absolute, and the 
steam is superheated to 
750 deg. F. The division 
of the turbine into four cy]l- 
inders decreases the tem- 
perature drop per cylinder and entirely obviates dis- 
tortion due to inequalities of temperature. 

In spite of the considerable increase in the number 
of stages the kilowatt weight of this four-cylinder unit 
is somewhat less than that of smaller single-casing tur- 
bines. In the first stage a small Curtis wheel is 
installed. The remainder of the high-pressure and in- 
termediate-pressure bladings consists of 30 stages of 
simple, pressure compounded, impulse type. The two 
low-pressure turbines have 24 stages of reaction blading 
in each, and the steam fiows through the two casings in 
opposite directions in order to eliminate the axial thrust. 
In order not to complicate the whole set, reheating ot 
the working steam and bleeding the main turbine has 
1iot been used. The feed water will be preheated by 
extracted and exhaust steam from a separate house 
turbine. 


exhaust as a diffuses 


for high-vacuum turbines 


INDUSTRIAL TURBINES 
In the trend for higher economy there is also a stead- 
ily increasing demand for back pressure, bleeding-back 
pressure and bleeding-condenser turbines, in which the 

















Fig. 3—The largest single-casing turbines on the Continent have an output of 50,000 kw. and run at 1,000 r.p.m. 
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ating steam necessary for industrial plants can be 
panded. 

in the United States the industrial 
common as on the Continent. 


turbine is not 
In Europe there exists 


large number of smaller independent power stations 
ich produce the energy 


for the vicinity, and for 





Fig. 4 —Berlin will soon be served by this four-cylinde) 


§5,000-kuw. unit 
intermediats ana 
exhausting t 

on either side 


indicates the high-pressure turbine, Db the 

and d the two low-pressure turbines each 

condenser through two exhaust openings, one 
haft ecenter-line 


of the 


individual factories, and at the same time deliver steam 
for heating purposes to the factories. This coupling 
of the demand for electrical energy with that for heat- 
steam results in a more economical plant. 

THE GEARED TURBINE 

With small output it is practicable to raise the speed 
of the turbine. High velocities increase the output of 
the turbine without the weight. As _ the 
economical speed of the driving and the driven appa- 
ratus sometimes differs widely, it is impossible to con- 
nect both directly without seriously affecting the eff- 
ciency of one of the parts. The interposition of a 
reduction gear is an especially suitable means of adapt- 
ing the economical speed of turbines to the most favor- 
able speed of the driven machine. 

Of all types of speed reducers, hydraulic, electric, and 
mechanical, thus far tested, mechanical gears have 
proved not only the simplest and most efficient means of 
reduction, but also the best adapted in most cases be- 
cause of their almost unlimited range of speed reduction. 

Reduction gears make it possible to run small turbines 
at high speed, thus reducing the diameter of the high- 
pressure parts with consequent decrease in leakage and 
frictional Geared high-speed turbines have a 
promising future since they extend the field of efficient 
application of the steam turbine to work for which it 
would be unsuitable with direct connection. This prac- 
eads to smaller dimensions, smaller weights and 
stresses due to steam pressure and thermal ex- 
pansion, 


increasing 


losses. 


+5 


low ©) 


The friction losses of modern single reduction gears 
ior medium output amount to only 1 or 2 per cent of 


the transmitted load, including the losses of the bear- 
ing The losses of a double reduction gear go up to 3 
'o 4 per cent. The increased over-all efficiency of the 
‘et may easily overbalance the friction losses of the 
r¢ 


Further, the reliability of the set is no longer 


«lected in any way by the gears. When planning a set, 
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one must always consider whether the use of reduction 
gears may be reasonably advantageous. 

It should be mentioned that the higher pressures and 
temperatures now frequently employed call for superior 
materials. Cast steel is widely used, likewise heatproof 
cast iron of high mechanical strength, high-grade alloy 
One 
must always bear in mind that high temperature lowers 
the strength and the modulus of elasticity of some mate- 
rials. 


steels and special kinds of brass for the blading. 


Increased outputs and speeds have also rendered 
necessary increased attention to vibration phenomena. 
THE AIM AND MEANS OF FUTURE PROGRESS 
The object of present endeavor is the design of tur- 
bines with high efficiencies. 


pressure 


The use of higher steam 
and temperature, with the consequent higher 
stresses in the material, the complicated governing sys- 
tems of mixed pressure and extraction turbines, and the 
necessity of attaining maximum efficiency with minimum 
material—all these considerations involve many _ prob- 
Turbines of high efficiency demand more care of 
the designer and more accuracy of the workman. Each 
fault detracts from the final perform- 


lems. 


carelessness or 
ance. 

Through the tireless work of the engineer the steam 
turbine has developed enormously within less than a 
veneration. It has decidedly influenced the energy prob- 
lems of civilized countries and increased enormously 

The cost of power 
has been reduced markedly, and the turbine has not yet 


the capacities of power stations. 


——y 














Stainiess-steel nozzles machined throughout 


reduce friction losses 


reached its goal in the race for the B.t.u. The devel- 
opment of turbine design reflects the movement of fuel 
prices and general conditions. Cheap fuel 
leads. to simple machines, costly fuel to increased refine- 
ments to reduce steam consumption. Behind all changes 
in design is the constant endeavor to develop a prime 
mover of absolute reliability and maximum economy. 
Efforts toward this end have more and more standard- 
ized recent construction, since as the ideal is approached 
a multitude of forms must disappear. 


economic 


























Each Is The Largest 


ot 














Of Its Kind 


Left—The three phases of the 
world’s largest circuit breaker, 
yated at 220,000 volts and de- 
signed to rupture 2,500,000 kva. 
on short circuit. Installed and 
full of oil they weigh 85 tons. 


Below —The 89,000-kw. trans- 
former bank of which this is a 
part includes the largest trans- 
formers on which separate radi- 
ators have been mounted. The 
wnusual arrangement of the radi- 
ators was made necessary by 


space limitations 
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9 aes EERE SR a 
Top—Shop assembly of 40,000-hp., 2,243-ft.-head, Allis-Chalmers impulse unit for Kings River Development. 
Vr 


lle—Unwound armatures of 7,000-hp., 700-volt blooming-mill motor (Allis-Chalmers }.. 


casing of 31,100-hp., 70-ft. head, I. P. Morris turbine for the Phoenix Utility Co. 


Bottom—Assembling 
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How Semi-Magnet Alternating-Current 
Klevator Controllers Operate 





LEVATORS operated by alternating-cur- 

rent motors are used for a wide variety 
of services, from slow-speed equipment up to 
500 ft. per min. applications. In this article 
the operation of controllers used on hand-rope 
operated machines is explained and the con- 
struction of magnetic contactors used in this 
class of service is discussed. 











EMI-MAGNET controllers include those commonly 
known as the pull-rope type and are for slow-speed 
machines, generally not exceeding 100 ft. per min., 
because of the difficulties of manipulating the control at 
higher speeds. All slow-speed elevators are not con- 
trolled by semi-magnet type of controllers, but in many 
cases some form of full-magnet controller is used, oper- 
ated from push buttons or a car switch. Semi-magnet 
or pull-rope type controllers are rapidly being forced 
out of use for open hoistway construction by safety 
code and insurance rates. The present installations are 
chiefly for freight.elevators in localities where they are 
allowed to be used. 
Control equipment for slow-speed alternating-current 
elevator motors may be made much simpler than the 

















Fig. 1—Cylindrical-type reversing switch 


control used for a similar class of elevators driven by 
direct-current motors. For elevators operating with a 
¢ar speed of 300 or 400 ft. per min., the alternating- 
current control involves as many complications as the 
direct-current type. 


*The equipment described in this article is that 
Westinghouse Electfic & Manufacturing Co., 
part of the data for the story. 


built by the 
who supplied a 


large 


By CHARLES A. ARMSTRON« 


On low-speed machines the high-torque single-spee: 
squirrel-cage motor may be used and may be connecte: 
directly to the line when starting, or by using one o 
more accelerating steps of primary resistance. In al 
cases with direct-current motors, it is necessary to pri 












































Fig.2 


Fig.3 


Figs. 2 and 3—Diagrams of cylindrical-type reversing 
switch connected to three-phase squirrel-cage motor 


vide a means of applying reduced voltage across the 
armature at the instant of starting. This is generally 
in the form of a resistance, which is cut out of circuit 
automatically as the motor comes up to speed. 
REVERSING-SWITCH TYPE CONTROL 

Where the alternating-current motor is 10-hp. rating 
or less and the service is not heavy, and where the local 
safety laws permit, the control equipment may be re- 
duced to a reversing switch. Fig. 1 shows a cylindrical 
type of reversing switch used for such service, and 
Figs. 2 and 3 show the connection diagrams for such a 
switch, and a three-phase motor. The switch is con- 
nected to the elevator operating mechanism by sprockets 
and a chain, and its position is controlled by a hand 
rope passing through the car. The control may be 
obtained by pulling directly on the rope or through the 
medium of a wheel or lever. 

This class of control equipment is used with either 
an electrically operated or a mechanical brake and the 
terminal-landing limits on a drum-type machine are th¢ 
stop balls on the operating cable, and the drum-shatt 
limits operated by a traveling nut. With a traction-type 
machine the stop balls on the operating cable are the 
only limits. However, with the traction machine there 
is the added safety feature that if either the car or 
the counterweights land on the bottom of the hoistway, 
the hoisting cables lose their traction on the sheave and 


























o damage is done to the equipment. If the limits 
iiled on a drum-type machine and the car or counter- 
eights were pulled into the overhead work. the equip- 
ent would probably be wrecked. 

With the reversing switch closed to one position, as 
ndicated by the dotted lines, Fig. 2, the flow of the 
irrent through the motor at one instant will be from 
f, line to T, motor terminal and L, to T, on the motor 
These two circuits continue through the motor’s wind- 
nes to T, and return to L, line. Throwing the switch 
o the other position, as indicated by the dotted lines in 
Fig. 3, connects L. line to T. on the motor and ZL, line 
o T, on the motor and will cause the rotor to run in 


1 


an opposite direction from that obtained with the con- 


iections Fig. 2. This is a very simple type, but is 
suitable for use only on small machines. As the motor 
urrent is broken on the reversing switch, the main- 
tenance on these contacts is higher than if a magnetic 
contactor, Fig. 4, were used tor this purpose. ‘This 
contactor may be used for motors up to 20-hp. capacity 
ind for car speeds up to 100 ft. per min. In many 
localities a line contactor is required as a safety feature, 
and it must be arranged so that it will be opened by the 
over-travel limit or other safety switches. 


MAGNETIC MAIN LINE SWITCH 


The diagram of connections for a magnetie contactor 
and reversing switch is given in Fig. 5. With the switch 
closed to one position, as shown by the dotted lines, the 
circuit through the contactor coil is made from the L 
side of the line through the coil, the auxiliary contacts 

1 and A’ on the reversing switch and to the J,, line. 
Energizing the coil causes the contactors to close, and 
the flow of current through the motors at one instant 
is indicated by the arrowheads. Throwing the reverse 

















Fig. 4—Two-pole main-line magnet switeh 


switch to the opposite position reverses the direction of 
the current in phase 7,-T, of the motor. Auxiliary 
ontacts A and A’ on the reversing switch are made 
horter than the main contacts so that the coil circuit 
vill be broken and made and the contactor switch 
pened or closed béfore the main contacts on the reverse 
witch. In this way all the arcing takes place on the 
ontactor switch, which is designed for this service. 
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Either a single-phase or a polyphase type brake may be 
used, the coils for which are connected across the motor 
terminals as in the figure. In addition to the mechanical 
limits for stopping the car at the terminal landings, 
other protective features may be added, such as slack- 
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Fig. 5—Diagram of connections for three-phase motor, 
reversing switch and two-pole maguet siwiteh 


cable limit switches, overload relays, reverse-phase re- 
lays, door and gate contacts, hoistway limit switches, 
and low-voltage protection. All these are required by 
law in some localities and should be connected in series 
with the line-contactor coil. 


CONTROLLER AND PROTECTIVE DEVICES 


A controller arranged to embrace all the foregoing 
mentioned protective features is shown in Fig. 6, and 
the connection diagram is given in Fig. 7. 
phase relay is in reality two relays ‘o connected that 
they will not close in case one phase has been acci- 
dentally reversed after the relays have been properly 
connected. 

Relay coil P, is connected directly across the line 
from L, on contactor C to L, terminal at the top of the 
panel. Energizing this coil caused it to close its contact 
and complete a circuit for coil P. This latter circuit 
is from L. on contactor C, through inductance XY, con- 
tact of relay P,, coil P to L, line. Inductance X forms a 
second circuit through resistance R and R, to L,. The 
combined effect of these two circuits is to cause relay P 
to open in case of a reverse phase. The contact of 
relay P is in series with the coil of no-voltage relay N, 
therefore, if contact P opens, the no-voltage relay will 
drop out and cause contactor C to open and interrupt 
the line circuit to the motor. 

Relays P and P, also give phase-failure protection 
to the motor and prevent its being connected to the line 
when only one phase is alive. If either line L, or L, is 
open, coil P, will not close its contact, therefore P can- 
not close, and the controller will remain in the off posi- 
tion. An open circuit in line L, will prevent the coil 
of relay P being energized, consequently its contact will 
not be closed. This prevents the no-voltage relay clos- 
ing so that line contactor C will not function to connect 
the motor to the line. 

The no-voltage relay prevents unexpected starting of 
the elevator in case of power failure if the reverse 
switch was left in the on position until power returned 


The reverse- 
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to the line. If the reverse switch is left in the on posi- 
tion, it will be necessary to return it to the off position 
before the elevator can be started again on the return 
of power. A circuit for no-voltage relay coil N is from 
L. on line contactor C, through coil N to the reverse 
switch. With the reverse switch in the off position, a 
circuit is closed for coil N through contacts 69 and 70, 
back to the controller, then through the door contacts, 
slack-cable switch, car-safety switch, overtravel limits 
in the hoistway and the governor switch to the con- 
troller, through the contact of reverse-phase relay P and 
to the L, side of the line. If the circuit is alive, coil N 
closes its contact. This provides a circuit for coil N to 
70 on the controller without going through the contacts 
on the reverse switch, and relay N will remain closed 
as long as the line is alive no matter what is the posi- 
tion of the reverse switch. 

If the reverse switch was left in the on position when 
the power was off the line, the no-voltage relay coil 
circuit would be open at 69 and 70 on this switch, and 
relay N could not close with the return of power to the 
line until the reverse switch was first brought to the 
off position. As previously explained, this prevents an 
unexpected starting of the elevator. 

With power on the line and the relay contacts closed, 
moving the reverse switch to on position, as indicated 
by the dotted lines, completes a circuit for coil C from 
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Fig. 6—Controller for slow-speed elevators 


(*, two-pole main-line contactor; N, low-voltage relay; P and 
’, phase-reversal and phase-failure relays 














L. to 68 and 69 on the reverse switch, back to the con- 
tact on relay N. From here the circuit is completed 
through the safety devices and the contact of relay P 
to L, side of the line. Making coil C alive closes its 
contactor and completes the circuits for the motor. 
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Circuits for the motor are provided from L, on the 
line through the left-hand contact of switch C, through 
the motor to T, and T, on the reverse switch. From 
T, the circuit is to EF, the right-hand contact of switch 
C and the L, line. The other circuit is from T, to L, 
contacts on the reverse switch and to the L, side of the 
line. The brake coils are connected across the motor 
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Fig. 7—Diagram of the controller, Fig. 6, connected to 


a three-phase motor 


, 


leads and are energized with the motor, so that the 
brake releases and the motor starts and comes up to 
speed. For the reverse operation the circuits are the 
same except that L, and L, are reversed in the reversing 
switch. 


OVER-TRAVEL LIMIT SWITCHES 


With this type of controller and over-travel limit 
switches, if the regular limits fail to stop the machine 
at the terminal landings, the car will strike one of these 
switches and cause contactor C to open and stop the 
machine. When this occurs, the motor cannot be started 
from the car until it has been moved off the hoistway 
limit switch. This may be done by releasing the brake 
and turning the worm shaft by hand or by holding 
contactor C closed by hand and then operating the re- 
verse switch in the usual manner to move the car with 
the motor. In doing this care should be exercised to 
start the machine in the right airection. If the cables 
are slack, this slack should be taken up by moving the 
machine by hand before attempting to move the car with 
the motor. 

One of the problems in the successful application 
of alternating current to elevator service was the design 
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f a satisfactory magnetic contactor switch. Many of 
he earlier types were noisy and difficult to maintain 
‘in good condition. Because the current is alternating, 
the core of the ordinary type of contactor would be 
magnetized and then demagnetized, therefore the con- 
tactor would tend to close with a strong force at one 
nstant and be released the next. This action tends to 
ause the contactor to be noisy unless properly designed. 
Che alternating flux tends to generate heavy eddy cur- 
rents in the core, which cause serious heating and re- 
duce the effectiveness of the magnetizing current in the 
coil. 

The latter difficulty is easily overcome by properly 
laminating the magnet’s core, and it is for this reason 
that the cores of most alternating-current magnets are 
built up of thin sheets of iron or steel. To prevent the 
core from producing a humming noise, it is essential 
that these laminations be held very tightly together. 
The magnet shown in section Fig. 8 is representative 
of one of modern design, and is the type used on the 
line contactors of the controllers previously described. 
An explanation of this magnet will show how the va- 
rious difficulties have been overcome to produce a satis- 
factory design. 

A stationary core B and B is made in two parts of 
laminated steel with an air gap D provided between the 
two sections. The movable core A is also made of 
laminated steel and held tightly between heavy plates. 
To allow the movable core freedom to seat properly on 
the stationary core, it is connected to the contactor with 
a loose-fitting pin F. Since the surfaces of contact be- 
tween the armature and field member are ground to a 
mirror-like finish, these surfaces always make good 
contact, which is an essential factor for quiet operation. 
To further add to the quietness of the magnet’s opera- 
tion, a closed copper loop (a shading coil) C is placed 
in the pole face of each end of the armature. 

QUIET OPERATION OF CONTACTORS 

When the current in the magnet coil is passing 
through zero value, the current induced in the shading 
coil will be at a maximum value. This current will 
maintain a flux in the core that overcomes the tendency 
the magnet has to open for an instant, until the current 
begins to build up in the reverse direction in the main 
coil. In this way any tendency that the armature may 
have to vibrate is eliminated and quiet operation is 
obtained. 

It has been general practice to place the shading coil 
in the pole face of the magnet. In this location any 
heating of the shading coil is more readily transmitted 
to the magnet coil and under severe conditions this heat- 
ing is more likely to injure the coil’s insulation 
than when in the armature. As shown in Fig. 4, the 
contactors are not mounted directly on the armature, 
as is done in many direct-current magnets, but are 
placed on extensions from either side of the armature. 
On the three-pole contactors all three poles are located 
on one side of the magnet. These contactors are 
equipped with blowout coils to assist in breaking the 
are and keep the burning of the contact tips to a min- 

imum. What burning there is on the contacts, occurs on 
the tips, and since on closing, contact is first made on 
the tips and then rolls to the normal surface at the 
heel, a good contact is insured when the switch is closed. 

. To make the blowout coil more effective and prolong 
the contactor’s life, an are splitter is used. Figs. 9 
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and 10 show the action of the are splitter as applied to a 
direct-current contactor, and for an alternating-current 
type this action will be practically the same. Without 
the splitter the arc tends to rise, as shown in Fig. 9, 
where with the are splitter Fig. 10 the are is stretched 
to the breaking point while it is within the magnetic 
field of the blowout coil. The splitter also has a con- 
siderable cooling effect on the arc and this helps to 
interrupt the circuit with a minimum of burning of the 
contacts. 

Magnets for alternating-current work are made both 
single-phase and polyphase type. For controller con- 
tactors they are usually of the single-phase type 
although in some cases they are of the polyphase design. 
Polyphase brake magnets are probably more commonly 
used than single-phase magnets. In this case it does 
not involve any serious complications in the contact 
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Diagram of Figs. 9 and 10—Show 
how are is broken at 


magnet contactor contactor tips 


circuit. On controllers, the magnets are usually of the 
dry type, where on brake application the magnet is fre- 
quently immersed in oil. There are, however, elevator 
controllers built that use oil-immersed magnets. One 
of the chief objects sought in this wide variation 
in practice has been magnets that would operate quietly 
and to keep down maintenance expense. 


Reforestation in Watersheds 


Reforestation is becoming an important factor im 
water-power development and will probably become 
more so as the advantages become better appreciated. 
In the Northern Adirondacks, The Northern New York 
Utilities, Inc., has planted 4,000,000 trees on its water- 
sheds and expects by 1930 to have 10,000,000 planted. 
This planting has been done on the watersheds of the 
Black, Beaver and Oswegatche Rivers. About 70 per 
cent of the trees are Norway spruce, 20 per cent pine 
and 10 per cent other species. 

Reforestation protects the watersheds from erosion 
during heavy rains, prevents the springs from drying up 
at their sources, regulates the flow of streams by insur- 
ing a more even runoff and helps to reduce floods to a 
minimum. It will produce a revenue from otherwise 
non-productive land and will restore animal and fish life 
and improve the scenic beauty of the country. 


98 POWER 





Vol. 65, No. 3 


Auxiliary Heater Increases 
Capacity of Existing Boilers 


By STANISLAS BOLITZ 


NOVEL device designed to increase the steam- 
raising capacity of existing boilers has been pat- 
ented by a Russian engineer, Prof. Wassily Per- 
lowsky. The results obtained with this device in a 
series of tests performed at the Technische Hochschule 
Charlottenburg, Berlin, Germany, and its successful 
cperation in practical service for eleven months there- 
after, lend considerable interest to this invention. Pro- 


Borler drum--"s 








Steam space 


TY 


Auxilia 
heater 







\ ie 


urnace 


wall 





Fig. 1—Auviliary heater installed in internally 
fired boiler 


fessor Josse, director of the mechanical laboratory at the 
abovementioned school, reports: 

1. A 50 per cent increase in the capacity of an 860- 
sq.ft. Lancashire boiler equipped with the Perlowsky 
heater. 

2. A 15 per cent increase in boiler efficiency. 

A reduction, of the order of 25 to 30 per cent in 
the time necessary to bring the boiler up to pressure 
from cold. 

4. Kleven months of service in practical operation, 
without attention, in the boiler plant of this school. 


ae 
”) 
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The Perlowsky device, which will be called, for lack 
of a better name, an auxiliary water-tube evaporating 
heater, or evaporator, can best be described as an ex- 
tension to the boiler heating surface similar to the 
economizer, except that it is added to the hot end ot 
the boiler instead of the cold, for the purpose oi 
facilitating a more rapid evaporation rate. It consists 
of a number of straight steel tubes of relatively smal! 
diameter in boiler practice—about 1! in. outside diam- 
eter—connected between two headers of rectangular 
cross-section. The headers are divided into compart- 
ments by means of water-tight partitions or baffles, so 
as to group the tubes in series-parallel arrangement. 

POSITION OF THE HEATER 

In adapting the heater to an existing boiler, it is 
placed in the hottest part of the furnace, as near as 
possible to the actual flame. The intake to the heater 
is connected to the boiler below the water level, and 
the outlet is carried up into the steam space above the 
higher limit of this level. The high temperature of the 
furnace and the large amount of heating surface per 
unit volume provided by the small tubes, give a very 
rapid circulation and a correspondingly high rate of 
evaporation. The inventor claims that, when the boiler 
reaches normal pressure, the heater delivers super- 
heated steam if it has been correctly placed. In the 
Berlin tests, however, the two heaters used were in- 
stalled too far from the actual flame, and the steam 
leaving the heaters was reported to be dry and saturated. 


FREEDOM FROM SCALE FORMATION 


At first sight a certain amount of trouble might be 
expected from scale formation in such a device. Yet 
this is not borne out by the evidence of the Berlin tests 
In fact, experience shows that the heater is less exposed 
to scaling than the rest of the boiler. If this is correct, 
the explanation undoubtedly lies in the rapid circula- 
tion secured. 

SPECIAL TYPE OF BOLT FASTENINGS 

One of the points claimed by Professor Perlowsky in 
his patents is the novel method of fastening provided 
for the header cover, the purpose of which is to facili- 
tate the removal of the covers for cleaning of the tubes. 
One of the principal troubles encountered in the earl) 
models of the heater was burning or corrosion of the 
bolts holding the covers by the furnace gases, so that, 
after a few weeks of service, it became practically im- 
possible to open the heater. 

The outstanding feature of the new design will b: 
made clear by reference to Fig. 2. The header covers 
are drilled to a diameter larger than that of the bol! 
stem a, and the bolt head b bears on its inner face 4 
deep circular groove corresponding with the annular 
clearance around the bolt stem, so that water or stea! 
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can circulate in the thickness of the bolt head and keep 
it cooled below the corrosion temperature. A tongue- 
and-groove seat centers the cover correctly. The cover 
bolts pass through lugs cast on the inside of the headers. 
The steel nuts are replaced by pieces of copper plate c, 
each of these being drilled and tapped to receive four 
bolts. These pieces are themselves held in position in- 
side the headers by means of small capscrews. The 
cover bolts may also screw into copper or brass reducing 
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Fig. 2—Construetion details of auxiliary heater 


bushings. themselves screwed into the bottom of the 
header. 

Al! contact surfaces and screw threads being water- 
cooled, it is claimed that no freezing or corrosion of 
these surface can occur, and that the bolts can be readily 
removed. 





HIGH-PRESSURE GERMAN TURBINE—According to a 
ccrrespondent, the Association of German engineers has 
announced the construction of a line of steam turbines 
for pressures up to 200 atmospheres and up to 800 hp. 
capacity. Parts subjected to the high pressure are 
made of Siemens-Martin steel. The pressure stages are 
not horizontally divided, but are of ring construction, 
2 separate steel ring being employed for each pressure 
stage. These are carefully ground to fit together and 
keep tight at a pressure of 200 atmospheres without any 
special packing. A high-pressure turbine of 4,000 hp. 
of this construction is at present undergoing trials in 
Germany, and is stated to have given excellent results. 
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a . 
How To Get an Engineering Job 
3Y H. M. FRIEND 

HERE will probably be occasions in the life of every 

engineer when he is faced with the problem ot get- 
ting another position. Much engineering work is ot 
necessity temporary in nature; the construction job has 
been finished or work has become slack in the offices of 
the consulting engineer, and the forces are being re- 
duced. There are also occasions when an engineer knows 
that he should leave his present company because he is 
not gaining more experience or because of limitations to 
his advancement in that organization. Conditions may 
be such that he would even do better to resign outright 
without any other job in sight. While this is a drastic 
step and is contrary to the advice of most men, my ex- 
perience has convinced me that it is sometimes the best 
course to pursue. 

No great alarm is felt by the seasoned engineer who 
has perhaps been through such conditions before, be- 
cause he has grown to feel that this is a part of his 
engineering work, and he knows that he will follow it 
again and soon will design other projects, see other 
dams go up and other plants put in operation. The 
voung engineer who has not yet gone through the mill 
may, however, be rather dismayed with the prospect of 
having to look for another job, and to him, especially, 
are these suggestions addressed, although they may 
also stimulate thought on the part of the old timer. 


LEARN How To SELL YOURSELF 


Much thought should be given the matter of getting 
another job, and a definite course of action should be 
planned. It should be clearly understood that the prob- 
lem is essentially a selling one, and as the engineer has 
probably had little experience in this line, he should 
make his plans especially well. He has himself to sell, 
and certain points in salesmanship can well be made 
use of. First learn your product; study yourself and 
arrive at a decision as to what job you are best fitted 
for, based on your experience, your likes and the prob- 
able market for such work. 

Call on your friends and engineering acquaintances 
at their offices and get all the information possible about 
companies that are doing your line of work and where 
there may be openings. Give them your address so 
they can get in touch with you when they hear of 
openings. 

In starting to look for a job there are certain pre- 
liminary things that you should do. There is the mat- 
ter of writing letters. Be prepared to write many. 
Realize that you will never get a job directly through 
any letter; the best that you can accomplish is to get 
an interview where you can push it to a successful con- 
clusion. Also realize that while a letter will not directly 
get vou a job, it will lose you one if it is not properly 
prepared. The physical appearance of the letter is 
quite important. The neatest and easiest letter to read 
is the typewritten one, and remember that you are writ- 
ing to busy executives who have no time to decipher 
poorly penned letters. All your letters, therefore, should 
be typed. Prepare a number of copies of your record. 
For this you may use carbon copies as long as they 
are clearly legible. This record should contain your 
address and telephone number, age, where born, married 
or single, religion, condition of your health, what col- 
lege attended, degree and year obtained, professional 
societies, and any technical papers you have written. 
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Your experience should be listed briefly under the com- 
panies you have worked for, giving the period on each 
job, but not the salary received. 

It is a good plan to have your photograph taken and 
«i number of prints made and attach one to your record. 
A photograph gives an idea of your personality which 
the record cannot alone show. 

Having obtained an interview with an official who has 
the power to give a job, go right after it. Remember 
the fundamental principles of making a sale; attract 
favorable attention, arouse interest, create desire and 
induce decision. Outline clearly the kind of job you 
want, rather than deal in generalities, and present your 
qualifications and experience for this job in an honest 
straightforward, sincere way. Be brief; 
executive is a busy man. 


remember the 
It is desirable to carry a per- 
sonal file with you containing your record, letters from 
past employers, stating that your work has been satis- 
factory, or about things of especial value that you have 
done on those jobs, and any articles for publication, that 
vou have written. You can now produce evidence at the 
interview that you have done important work, without 
requiring the exchange of letters with your references. 


LOCATE IN SOME LARGE CENTER 


If you live in a small town or in an out-of-the-way 
part of the country, when you are looking for a posi- 
tion you had better pack up and move to one of the big 
cities, preferably New York, and be prepared to stay 
there for several months if necessary. Many companies 
advertise in New York for men through the morning 
newspapers, the engineering societies, or through local 
employment agencies and later send their representa- 
tive there to interview the have written in. 

One of the best places to go for an engineering job 


men who 


is to the Engineering Societies Employment Service, 
New York City, or their Chicago or San Francisco 
offices. This service is run by the combined engineering 


societies and can be mad 
you do not 


use of by their members. If 
happen to be a member, you should join 
your engineering society at once. They have a highly 
trained and efficient service and publish a weekly bulle- 
tin to which you can subscribe and which you can have 
sent directly to your address. This bulletin contains a 
list with description of the positions that are open, and 
vou may send them a letter for any that interest you. 


They also publish a bulletin of men available with a 
brief description of their experience, but not their 
names. This is circulated among employers. Companies 


in need of men often send a representative to this 
building for interviews, and it is well to keep in touch 


with this office for any such possibilities. 
GET SOME ADVICE ON ADVERTISING 


There are several commercial engineerng employment 
agencies in New York City that specialize in engineer- 
ing positions, and it would be well to have a talk with 
them and to file an application blank which you should 
follow up with frequent visits. 

In several of the engineering magazines and the New 
York morning newspapers there are help wanted 
columns, and you should keep in touch with them, 
though the chances of getting a job are smaller here 
than in the other ways mentioned. You can insert an 
advertisement in these same publications. Here is an 
advertising problem and for results get the help of 
an advertising man. 
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There are two general types of jobs to go after—ene 
where you know an opening exists and the other where 
you think your services should be of value, but do not 
know of any definite opening. The first type is much the 
easier to tackle, and the greater part of your efforts 
should be directed in that direction. The second type 
is much harder to land, but it has been done before, so 
go at it with a punch. It is necessary to get a good 
line on exactly the kind of work the company does and 
the name of the proper executive to see. Present your 
qualifications and experience and outline to him the kind 
of job you want in his organization. If you have con- 
siderable trouble in getting him to say that he will take 
you on and you feel sure that vou wish to be with that 
company, then tell him that you will work for him with- 
out pay for a month and that you feel sure that by that 
time he will pay you the salary you expect, which you 
should then name. If you are taken on this way, the 
chances are largely in favor of your staying; for in the 
first place you would not be taken on unless they thought 
you would be satisfactory, and the fact that you are so 
determined to get into this particular company stands 
greatly in your favor. 


PUT A GOOD PRICE ON YOUR SERVICES 


In regard to the salary to ask for when you are 
applying for a job, put a good figure on your services 
even though you know that the job will not pay that 
much. An eminent consulting engineer who is noted 
for his good judgment in selecting his men, recently told 
the writer that when a young engineer applied to him 
for a job and placed a low price on his services, he at 
once thought less of the man than if he had named a 
high figure. He also stated that it was a different 
proposition if he offered to work for nothing for a trial. 
Incidentally, this engineer got his start in engineering 
by going into the office of the president of a concern 
and asking for a job, and when he was turned down he 
offered to work for nothing. This made such an im- 
pression that the president decided to try him out and 
called in the superintendent and gave instructions to 
hire him at nothing per week. They kept him on this 
salary for some time, never suggesting to pay him, till 
finally the president called him into his office and said 
that he wanted to send him to Cuba in charge of a 
construction job. The young engineer said that he 
wanted $100 a week and wanted it to begin from the 
time that he started with the company; and he got it. 

In this work of hunting for a job the most important 
thing of all is to keep up your spirits and faith in your- 
self. When you have gone to many places with no 
success, keep up a stiff upper lip and do not lose your 
punch, but firmly believe that the next place you try will 
give you the opening you are looking for and the oppor- 
tunity to put your best into your work. 





Ir IT WERE AS CONVENIENT to measure oxygen as CO, 
in flue gas, the former would generally be preferable 
for boiler-furnace control. It is much less affected by 
the kind of fuel used. Air contains 20.6 per cent of 
oxygen. If pure carbon is burned with 100 per cent 
excess air, half of this oxygen is turned to CO, and 
the flue-gas analysis shows 10.3 per cent oxygen and 
10.3 per cent CO,. If hydrogen is present (still with 


100 per cent excess air), the CO, is reduced conside: 
ably, but with little effect on the oxygen. 
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Power, Machines 
and Prosperity 
AMERICA is prosperous. In fact, this prosperity has 
reached a point where some people are beginning 
to worry about it, just as they formerly worried about 
poverty and privation. The deadly parallel is drawn 
with ancient Rome—vreat prosperity, then disintegra- 
tion. 

Such comparisons are less valid than they may appear 
at first glance. The prosperity of Rome (far less then 
ours, by the way) was based largely on the exploitation 
of conquered nations. In an unmechanized world the 
average citizen could not possibly produce more than 
enough for a very modest existence. Hence real “pros- 
perity” was obtainable only by the exploitation of the 
efforts of others. The few could have only as the many 
went without. With no known means of obtaining high 
production per worker, no man could be well fed, well 
clothed, well housed and provided with even the simplest 
luxuries except as he was carried—figuratively speaking 

on the backs of oppressed workers in his 
foreign lands. In short, prosperity and justice were not 
and could not be on speaking terms before the advent of 
power and the machinery of transportation and _ pro- 
duction. 

Our 


own or 


prosperity is founded not on the poverty of 
oppressed masses, but on high production per worker, 
or more precisely on high production per consumer, 
which is the true barometer. This in turn 
rests on power, the mechanization of industry and upon 
intelligent co-operation between management and labor. 

The growing realization of these truths by the aver- 
ize American citizen augurs well for the continuance 
and improvement of our national well being during 1927 
and the years to come. 


economic 


the Obvious 
Sk John Fritz Medal was recently presented to 

Elmer A. Sperry for his many inventions that have 
been marked contributions to the progress of the art of 
engineering. In to the presentation ad- 
dress, Mr. Sperry said that he never considered that he 
had done anything extraordinary. 


Doing 


responding 


He merely analyzed 
the problem with care and then developed what seemed 
to be the simple and obvious solution. The mere fact 
that Mr. Sperry was able to provide this obvious solu- 
tion marks his as a master mind. Many could neither 
ecure sufficient grasp of the problem nor carry the 
inalysis far enough to understand might 
solved, 

A lengthy sermon might be written on “doing the 
‘bvious.” 
roblem. 


how it be 


The first requisite is a calm survey of the 
Then hard concentrated clear thinking in 
One cannot depend 
If this analysis is carried far 


inalyzing all its sides and aspects. 
m hunches or guesses. 


enough, it will generally indicate the root of the prob- 
lem, and when this is clearly conceived, ways and means 
The trouble 
with most people is that they are mentally lazy. They 
do not readily take up the difficult task of hard con- 
tinuous thinking on Their method 
“doing the obvious” is often to leave the problem to 
somebody else, and therein they miss the pleasure and 
stimulus that result from real creative thinking. 

Much is heard of the need of greater research if 
America is to maintain its industrial leadership. Re 
search does not necessarily mean elaborate laboratories 
and extensive Just as important progress may 
result from careful analyses of various problems which 
may be made in the quiet of an office or of a home. It 
is true that these new ideas may need to be tried experi- 
mentally in the shops, but this can the 
obvious solution of the problem has been found. 

This well-merited recognition of Mr. Sperry’s splendid 
work, which he considered simply as “doing the ob- 
vious,” should spur many others to more serious con- 
centration on the particular problems before them. If 
Americans as a class can acquire this habit of clear 
thinking and analysis and then doing the thing this 
obviously points to, one has little fear for the continued 
success of our industries. 


to solve it will appear to any active mind. 


one subject. ot 


tests. 


follow once 


This Evolution 
Is Beyond Dispute 
HATEVER may hold on the much- 
debated subject of organic evolution, there can be 
no disputing the fact of mechanical evolution as applied 
to the power plant. A year is enough to show it. No 
one who made many plant visits last winter and is now 
The 
have become the 


views one 


making similar tours, can fail to note the change. 
dreams of last year of them 
realities of today. Last year’s novelties, the dreams of 
And innumer- 
able improvements of the last ten years are penetrating 


many 
the year before, are now commonplaces. 


steadily into the whole mass of plants, large and small, 
as capacities are increased and obsolete equipment is 
sent to the junk man. 

Automatic combustion control installed in new central 
stations is now taken almost as a matter of course. It 
is perhaps even more significant that many industrial 
plants are adopting this method of reducing the losses 
due to human fallibility. An interesting outgrowth of 
experience with automatic control in boiler rooms is its 
increasing application to manufacturing processes. 

It is not long since the steam accumulator, although 
a reality in Europe, was a dream in America. Some 
thought it an idle dream. Then came paper-mill ap- 
plications, first in Canada and later in the United States. 
Now it is beginning to find its way into gas works and 
textile plants. Before long the accumulator promises 
to join the ranks of the commonplace. Welding is com- 
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ing in with a rush. The short space of six months has 
been sufficient to show a notable growth in its power- 
plant applications. Four or five years ago the average 
engineers had never heard of the air preheater. Most 
of those who had, thought of it as more or less of a 
‘“nipe dream.” Now the air heater is so commonly used 
as to excite little comment. 

Ingenious heat-recovery hook-ups of processes with 
bled steam, exhaust steam and circulating water, have 
ceased to be rarities. The day has about arrived when 
heat circuits will be handled with the same freedom and 
understanding as characterizes the handling of electrical 
circuits. What has been possible on paper is becoming 
the every-day application. 

Discussing refractory troubles a few years ago, an 
engineer said, “Why not surround the fire with a tent 
of water tubes and cut out the refractories?” It sounded 
foolish, but today it is being done. Boiler design is in 
a state of flux that may lead us almost anywhere inside 
of another ten vears. Pulverized fuel has been known 
for decades, but the period of its general recognition 
started only three or four years ago. Today the instal- 
Jations cover the country. 

These are but a few examples; many more could be 
yiven. But they are enough to suggest the evolution or 
revolution now in full swing in the power plant. 


The Cost an Important 
Deciding Factor 

HETHER a resistance starter or an auto-trans- 

former type should be used to start squirrel-cage 
induction motors. when a starting device is required, 
has been the subject of much discussion. For a long 
time sentiment was much in favor of the auto-trans- 
former, but this is changing as the characteristics of 
the two types are becoming better understood generally. 
The fact that, for the motor to develop a given starting 
torque, it requires a higher current from the line for 
the resistance-type starter, has been held as a handicap 
ayainst this type of equipment. 

An analysis of the factors influencing the problem will 
show that it is not so much a question of how much 
current is taken from the system as how quickly this is 
done. <A load of two hundred amperes, if built up slowly 
so as to allow all parts of the system to become adjusted 
to the new load, may cause less disturbance than a load 
of one-half this value suddenly applied. Methods of 
controlling the starting current so that it will not cause 
a sudden demand on the system are more readily avail- 
able with the resistance type than with the auto-trans- 
former. 

After the motor starts and the starting current de- 
creases, the voltage at the motor terminals increases 
automatically with a resistance-type starter, where with 
the auto-transformer the voltage remains constant. 
This makes a much smoother transition from the start- 
ing to the running voltage with the former than with 
the latter. With some types of resistance starters the 
voltage is gradually built up to full value without any 
sudden changes. In some cases considerable stress has 
been laid on the effects of the current peak obtained 
when the motor is disconnected from the auto-trans- 
former and connected to full voltage. This, however, 
is in general not so objectionable as some of the tests 
might indicate, as it is of very short duration. 

A resistance type of starter is a means of energy 


dissipation where the auto-transformer is a_ voltage 


changing device, consequently the efficiency of the latter 
is higher than the former. This cannot be a serious 
objection to the resistance type unless starts are made 
frequently, in which case other factors also come into 
the problem, such as the size of the equipment to dis- 
sipate the heat developed in the starting device, and this 
comes back to a question of cost. 

Many other arguments can be made for and against 
each type of starting equipment, but none of them un- 
der the average conditions can be considered as a decid- 
ing factor except the cost of installation and operation. 
There are special cases where this may not be true, but 
these are the exception and not the rule. Both types 
are in general use and are giving satisfaction, which is 
one of the best proofs of adequacy. There are some 
systems where the starting-current restrictions may be 
so stringent as to eliminate the resistance type, but 
where this is not a factor the cost of the equipment 
should be an important deciding factor. 


A Good Investment 


ACK of proper information on our rivers has been 
a handicap to an intelligent program for their devel- 
opment for power and other purposes. It is not a 
question of making one development on a river system, 
but one of utilizing the river as a whole for a co-ordi- 
nated program of improvement to attain the most 
economical development. In many cases this becomes 
a complicated problem, involving information on pre- 
cipitation, available flow, flood and low-water periods, 
storage facilities, flood control, dam and power-house 
sites, navigation and other interests, all of which must 
be included in the picture if a correct solution of the 
problem is to be made. 

There is only one agency that is in a position to do 
this work and that is the federal government, as it 
has control over all navigable rivers and, secondly, 
it would be practically impossible to have the states 
agree on a co-ordinated program of river survey, proof 
of which is not lacking in many of the disputes between 
states over water-power rights on a number of our river 
systems. Therefore the appropriation of over seven 
million dollars, included in the River and Harbor Bill 
which is about to become law, for an engineering exam- 
ination of all navigable rivers and their tributaries 
upon which power development appears to be feasible, 
is a step in the right direction. 

One of the difficulties that the Federal Water Power 
Commission has labored under when granting licenses 
for power developments, is the lack of information that 
the proposed engineering examination of our rivers will 
supply. What the government engineers have been 
doing in surveying the Tennessee River is a good 
example of what is required on many others. On 
account of the limited funds that have been available 
for this work, progress has been slow. With the pro- 
posed appropriation available, it will be possible to 
adopt a program that in a few years will make avail- 
able information of great economic value in the devel- 
opment of our river systems, which have been charac- 
terized as one of our greatest natural resources. <A 
great deal of work has been done by the United States 


Engineers Corps, Geological Survey, Weather Bureau, 


state and other agencies, but it requires some body with 
the authority and means to co-ordinate this work and 
fill in the missing links, and the proposal to intrust this 
work to the Geological Survey is well made. 
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Ideas From Practical Men 


Readers are urged to use this department for the ex- 
change of practical operating information. A minimum 
of five dollars will be paid for contributions accepted 

















Locating Cause of Voltage 
Failure on Alternator 


\t our plant there is a voltage regulator on a 300-kw. 

nerator driven by a steam turbine. It is the practice 

change the reversing switches on this regulator every 
twelve hours in order to make the wear on the relay 
contacts as uniform as possible and to discourage the 
tendency to form a cavity on the positive relay point 
when the current travels in one direction too long. 

Some weeks ago, on going on duty one morning, | 
hanged these switches and immediately the field of the 
alternator went dead and the voltage to zero. I took 
the regulator out of service and cut enough resistance 
ut of the exciter field rheostat to raise the alternator’s 
voltage to normal, and used hand regulation while 
hunting for the trouble. All switches in the regulator 
examined to see that they were making good 
contact, and were found all right. All binding posts 
in the circuit were inspected for loose connections, and 
none were found. The direct-current and alternating- 
current relay magnets were tested for grounds and open 
circuits, and found to be clear. 

The next step was to check up on the adjustments of 
the bearings, pivots, etc.. of the regulator. 
Everything was in good adjustment with the exception 
of a slight amount of wear (possibly 0.02 in.) on the 
main contact points. The proper adjustments were 
made and the regulator put back into service without 
any trouble. It was thought that the regulator trouble 
was over. However, two days later the voltage on the 
alternator went dead again. Knowing that the regu- 
lator was all right, I turned my attention to other con- 
nections on the switchboard. After searching for some 
time, I found one of the nuts loose on the direct-current 
ammeter binding posts, which allowed the field circuit 
to become open. After the nut had been tightened, the 
regulator was put into service and has since given no 
trouble. JOHN R. WILSON. 

Dayton, Tenn. 


were 


levers, 


Rebuilding Old Generators 


One of our good friends half across the world asked 
for our advice and help. He had several old generators 
that were of “voting age.’ Mechanically, the generators 
and wheels were far too good to scrap, and the cost 
6! new machines plus the transportation and erection 

ts was prohibitive. 

The revolving fields were of substantial construction, 
{ the punchings and windings were giving trouble. 
lhe windings were straight copper bars driven in pairs 

ugh semi-closed slots and connected at the ends with 
fearful array of curved copper straps. A winding 
this design is hard to install without damaging 

insulation while driving the bars through the punch- 

s, and is doubly hard to repair. 





To add to these troubles the clamping flanges gripped 
the punchings below the bottom of the armature slots 
and there were no end fingers to support the punchings 
between the bars. End fingers were unknown when the 
machines were designed, and there was no room for 
them in the maze of end connections. The unsupported 
ends of the punchings gradually crystallized and broke 
off because of vibration, and the loose piece usually 
nicked the insulation on a conductor as it worked out. 

After going carefully into the situation, we decided 
to take down the cores, cut out the closed slots to a 
standard open slot and rewind the machines with up- 
to-date winding. 

We planned to replace a half-inch of punchings on 
each end of the cores with steel plates, these plates to 
have rectangular notches cut in their inner edges cor- 
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Fig. 1—Semi- 
closed slot 


Fig.2—Open- 
type slot 


responding to the armature slots. The projection thus 
formed would make excellent end fingers to support the 
punchings between the coils. 

Enough new punchings were made for one complete 
machine. This would give a set of the old punchings 
to work on and would shorten the time the machines 
were out of service. The waterwheels were also over- 
hauled, bearings rebabbitted, the electrical 
changes were made. How to handle the work in the 
field was the real problem. The labor was_ typical 
coolies, so everything had to be planned for this class 
of help. 

The old slots were of a shape similar to that shown in 
Fig. 1, and the new slots were made similar to Fig. 2. 
Ten small standard foot-power punches were purchased, 
and these were fitted with dies and indexing attach- 
ments they would cut slot at a time. Spare 
dies were furnished and also a holder, so that dies could 
be ground as they became dull. 

We wondered how the native labor would take to the 
foot punches, but the erecting engineer understood 
human nature and solved the problem satisfactorily. 
He paid the punch operators a little more wages than 
the others and made considerable fuss over them. Punch 
work was, therefore, a very desirable job—a job that 
had to be diligently worked for and worked at. A 
punch operator was “a big dog with a brass collar” 


etec., as 


So one 
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with a bunch of men always “boning” for his job. 
The next problem was cleaning and enameling the 


punchings. The machines had been assembled with 
tissue paper inserted between the punchings. This 
paper had rusted fast to the iron and defied wire 


scratch brushes or any cheap method of cleaning. In 
the meantime the erecting engineer had built an enam- 
eling machine out 
material. The old paper-coated punchings were dipped 
in kerosene and allowed to drain. They were then 
passed through the oven section of the enameling ma- 
chine, which worked satisfactorily. The oil-soaked 
paper burned quickly, leaving a light ash that could 
be quickly and easily wiped off. 

The cleaned punchings were then enameled and were 
ready for the next machine. Once the job was under 
way, the assembly of a core and the changes in the 
punchings for the next machine carried on to- 
gether. The cores were assembled with the new end 
fingers in the usual manner, using small screw-jacks 
and “old men” to press the punchings solidly together. 
This worked well, as did the winding, and was in 
accordance with present-day practice. The rebuilt units 
went back into service practically new machines with 
many years of service ahead of them. 


of odds and ends plus some new 


were 


N. L. REA, 
Contract Service Department, 
Schenectady, N. Y. General Electric Company. 


Making the Oiler’s Job a Safe One 


In most power plants the oiler has an important duty 
to perform. It is dangerous work in some plants, and in 
addition much oil This job is frequently 
given over to a boy or the type of man that can be ob- 
tained at the lowest possible wages, with the result that 
hardly a day passes without the press recording one or 
more fatal accidents at this work. To the plant en- 
yineer, who in many cases is the only person who really 


is wasted. 


understands the dangers of exposed setscrews and key- 
heads, fast running pulleys and belts and exposed gear- 
ing, must be accorded some of the blame and responsi- 
bility for these accidents. 

Some engineers, I fear, although knowing the risks 
the oiler takes, allow matters to slide, or maybe the oil- 
ing is not directly under their charge and they do not 
feel disposed to interfere. Should an accident occir, 
they at once realize that something must be done and 
they get busy. But if these happenings were to be 
recorded upon their licenses, a different attitude would 
prevail and they would make every effort to eliminate 
the dangers and thus prevent many accidents. 

It was my experience when a boy to witness two acci- 
dents, both of which could have been prevented, and 
although many oilers have come under my charge since 
that time, the memory of those early happenings has 
been always before me and has been a factor in the 
removal of many danger spots about the plant. Often 
a slight alteration has changed a risky job into a safe 
one, and instead of using a ladder resting against a 
fast-running shaft, the oiling is done from the floor 
above without risk to anyone. 

In the purchase of machines the oiling arrangements 
should receive more than passing attention. Many times 
I have called for alterations by the plant builders who 
have usually been quite willing to adopt my suggestion, 
not only in altering lubricators and oil-holes, but also in 
replacing exposed setscrews and the covering of danger- 
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ous key-heads. I am convinced that the engineer who 
desires to overcome the cause of these accidents will 
find the plant manufacturer ready and willing to help. 
Much can also be done by giving due warning to the 
oilers, pointing out the dangers of loose and ragged 
clothing and by arranging as far as possible for th: 
oiling to be done when the machinery is stopped. It 
will also help considerably if the engineer will assume 
the responsibility for making the necessary alterations 
to the danger spots. If an engineer is handicapped by 
his employer, he should in his own interests, put all his 
cards on the table and let the employer take the re 
sponsibility, so that whatever happens he is not to blame, 
and his record will thus remain clean. F. P. TERRY. 
Belfast, Lreland. 


Cleaning the Inner Surface of Injection 
and Starting Air Bottles 
The bottles used for storing the injection and starting 
air for Diesel engines frequently become coated on thei: 
inner surfaces. Although these bottles are blown down 


periodically, this removes the moisture only, and th: 
the 


slime that has accumulated on surtace re 


inner 








[rv ‘j 


Connection for cleaning air bottles with steam 





mains. The following describes a method we used to 
clean these with steam. 

A section of 2-in. gas pipe was drilled with #-i: 
diameter holes spaced about two inches apart. Th 
plate holding the usual connections was removed, and 
duplicate of it was made to take the pipe. Connections 
were then made for the steam supply and a pressur 
gage, as shown in the illustration. When the conne 
tions were completed, steam was admitted until the 
steam gage registered about 30 lb. pressure. The blow 
down cock was then opened and the steam supply ad 
justed to keep the pressure at 30 lb. This pressu! 
was maintained for about four minutes. This trea 


ment effectively cleaned out all the dirt and slime fro 
the inner surfaces, and I have no hesitation in recon 
mending it to anyone with similar problems. 

W. E. WARNER. 


Shefford, England. 
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Help the Other Fellow by Telling Him 
Your Experiences 


Occasionally, when we read articles in the technical 
papers, we recall some past experience of a similar na- 
ive, and through recording these experiences give other 
ngineers the advantage of being prepared should they 
with similar difficulties. Some ago 
alled to Canada on a trouble job where the steam plant 
as run as an auxiliary to a water plant, and it had 
uddenly become impossible to get better than 22 in. of 
cuum on any one of the turbines. It was the month otf 
lanuary, and at this season of the year the temperature 


ieet years I was 


the circulating water is low, and consequently the 
After the usual ex- 
anation that the shaft packing on the turbines had 


perating vacuum should be high. 


uways given trouble, we started one turbine and began 


he search for leaks in the expansion joint, vacuum 
ump, stuffing-box glands, gaskets on the condensate 
without avail. We then decided to fill the 


steam with that 


CRE., 


hes, 


vhole space water and see if would 
how up any leaks. 
We shut the throttle on the turbine and steam-driven 
irculating pump at nearly the time, and the 
ucuum went down almost instantly, so we concluded we 
were Short on circulating water, but the trouble did not 
eem to be from that source, as the engineer explained 
they never had any water trouble. Anyhow, I was not 
atisfied till I had taken off a handhole and looked at the 
condenser tubes. When we put the cover back again, 
one of the nuts was missing, and it was finally found 
nder the circulating pump in a pool of water. When 
reached for it, | noticed the water was ice cold and 
seemed to be running. Upon examination we found that 
the pump housing was cracked, which allowed the pump 
draw in air on the suction side, and consequently 
perate at only partial capacity. 


same 


When the housing had 
een Welded and the pump put back into service, the 
acuum went up to 28.7 in. and stayed there 
cally all loads. 

[ knew of a plant in North Dakota where the circulat- 


at prac- 


ig pump was set for low-water pumping, and the 
rtical driving motor was in a penthouse about 30 ft. 


vher, or above the high-water line. In winter it was 
Ways a safe bet that one of the guide bearings would 
ther come loose or the grease become so cold that it 
uld not lubricate and the bearing would run hot. It 
ok a long time to convince the manager that the bear- 
rs should be bronze instead of babbitt, and lubricated 
th torce or screw cups instead of gravityv-feed grease 
The engineer’s job is a much more agreeable one 
ere the plant is properly heated in winter, but some 
igning engineers seem to think that when a boiler is 
ced in a room, no other provision for heating is neces- 


When in reality a modern boiler room is usually 
coldest place to be found around the plant. 


‘hicago, Ill. 


CARL WILDEY. 


methods of 
weather. 1 
that was rather unique. 


A Novel Way of Keeping Gages 
from Freezing 

In the Nov. 16, 1926, issue C. W. Stevens discusses 

preventing gages from 

am reminded of an installation of 


freezing in cold 
yages 
These gages were in a blast- 
furnace gas-fired boiler house containing fourteen ex- 
posed boilers covered only by a roof, so that when winter 


came, everything that contained water froze. 


The water tender spent most of his time on the upper 
platforms of the boilers, and as he was responsible for 


the water conditions, it was decided to put the steam 


gages on top of the boilers where he could readily see 
them. 

The firemen had master gages to guide them, but as 
much of the firing was automatic there was little need 
for the individual When the had been 


pyauyes. gyayes 
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Method of mounting gages on the feed line flanges 

mounted on the front of the boiler, they invariably froze 
in winter, 
boiler drums. 


particularly the {-in. lines leading from the 


It happened that the feed-water line ran along the 
front of the boilers about three feet above the edge of 
the boilers. In seeking a location for the gages, it was 
decided to mount them on the flanges of the feed-water 
line, and allow the gage line to slope gradually down to 
the boiler drum. 

Plates were made so that the gages could be fastened 
The back 
of the plate rested ayainst the flange, so that consider- 


to the flanges as shown in the illustration. 


able contact was made between the plates and flanges. 
A little of had to be the 
flanges to mount the gages. 


the covering removed from 

The feed-water temperature carried was about 210 
deg. F., and the conduction of heat from the water to 
the Bourdon coil in the gage and the loop in the pipe 
was sufficient to keep them fairly warm. At the same 
time the water and condensation in the line leading to 
the gaye flowed back to the boiler, so that the gage lines 
were always warm. 

With this arrangement, for the last two winters, dur- 
ing which temperatures as low as 10 deg. below zero 
were encountered, every gage functioned continuously 


without failure. Prior to this the gayes had to be 
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drained and left idle through cold spells. Even when 
the boilers were off the line and cold, no attention had 
to be paid to these gages as the feed line supplied suffi- 
cient heat to keep them warm and draining the gage 
lines back to the boiler kept them free from water. No 
alcohol or anti-freeze mixture Was necessary. 

Cleveland, Ohio. L. G. JONES. 


The Gasification of Bituminous Coal 
The 


recent 


report on the Coal Processing 


A.S.M.E. meeting has been very 


the 
instructive to 
me inasmuch as we in this country are especially inter- 
ested in the peat. Mr. Wiertz, the 
director of our Bureau of Fuel Economy, has investi 


Session at 


carbonization of 


vated the matter as to its commercial feasibility and 
reached the conclusion that successtul operation is not 
at all certain, although many similar plants have been 
in operation in Germany. Obviously, the complete 
yvasification of the peat is the solution of the problem, 
but unfortunately, a large amount of money is invested 
in the artificial waterways of the peat district to obtain 
cheap means of transport of this voluminous fuel. 

I consider the gasification of bituminous coal the most 
practical and efficient handling this fuel and 
wonder when a suitable gas producer fer this kind of 
fuel will be put on the market. It should be possible 
to ygasify all high-volatile coking coals. To do this 
the coal in the producer has to be agitated from time 
to time, and the green fuel should be fed according 
to the principle of the underfeed stocker, so that the 
volatiles must through the incandescent part of 
the fuel bed in order to free the gas from tar. 

In this connection | 


way of 


pass 
propose to build an invertible 
it will be possible to turn the fuel 
bed entirely upside down. The incandescent zone then 
rests on top and the green fuel may be fed gradually 
in order to make the removal of the tar more perfect. 
The producer is slowly turned 
the fuel bed is kept in 


producer so that 


around, consequently 
constant agitation to get rid 
of the ashes and prevent coking together of the fuel. 
Of course this the normal 
the producer will not be 
absolutely prohibitive. 

If a central gas plant is built, the working radius 
of the system is relatively small. However, it is possible 
to tie a number of gas plants into a loop system, as a 
rood producer can 


involves departures from 


design, but cost of such a 


ras easily be made suitable for 
automatic operation, perhaps easier than a steam boiler 
or a hydro station. H. WIELAND LOs. 
Holland. 


Enschede, 


Why Is the Vacuum Low? 


In the Nov. 16, 1926, issue A. W. Napier cites a case 
of low vacuum and desires information as to the cause 
for it. Since he has made a thorough search for air 
leaks and his condenser is clean, also has fairly low 
discharge 


temperature 122 


2 deg. and has 
ample cooling surface, there would seem to be only two 


possible causes for the low vacuum. 


averaging 


The air pump may 
Kunson in the Noy. 30 
issue or the steam may be short-circuiting in the con- 
denser. 


be defective as suggested by J. 


The increase in vacuum from 13 in. at 900 kw. to 19 


in. at 700 kw. indicates that his air pump is not equal 


to the duty of handling the increased air and non- 
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condensible vapors 
creased pressure. 


at the higher load, except at in- 
But the fact that the condensate 
temperatures are high, points to trouble outside the air 
pump. There appears to be a discrepancy in the read- 
ings submitted. At 13 in. of vacuum the condensate 
temperature given is 160 deg. F., which is 12 deg. below 
the steam temperature given in Marks & Davis tables. 
At 15 in. cf vacuum the condensate is 190 deg., or 10 
deg. hotter than the steam table reading, when it should 
be several degrees cooler. Possibly he has given hot- 
well readings rather than the actual temperatures of 
the condensate leaving the condenser, otherwise his 
thermometer and vacuum gages need checking up. Four 
of the load readings show 750 kw., and the steam inlet 
pressure for the same load varies from 95 lb. at 5 o’clock 
to 70 lb. at 6 o’clock. At 700-kw. load the discharge 
temperature given is higher than at 900 kw. This does 
not seem Assuming that the readings of 
the condensate temperatures are not over 15 deg. out 
of the way, it would appear that only a part of the 
cooling surface is active, due to short-circuiting. 

At one time I was in a plant where 28 in. of vacuum 
could be carried in winter only by keeping the discharge 
temperature of the cooling water below 60 deg. Theo- 
retically, it could have been carried well above 80 deg 
and the superintendent of power suggested using less 


reasonable. 


cooling water and raising the discharge to 82 deg. in 
order that the water could be used in a scouring process 
that called for warm water. When we tried it, however, 
we lost the vacuum completely, even though the change 
was made gradually, closing down on a large 
the rate of half a turn a minute. 

The air pump functioned perfectly, and upon inspect- 
ing the condenser, we found that the baffle that was used 
to distribute the steam flow toward the ends of the con- 
denser was out of place, allowing the steam to short- 
circuit or to follow directly toward the air-pump con- 
nection instead of passing over the total tube surface. 
! am wondering how Mr. Napier’s plant operates when 
starting up Monday morning, when the water in the 
pray pond is necessarily cooler than usual. 


valve at 


Does it 
produce a better vacuum for a short time till the tem- 
perature rises? In my experiences with defective air 
pumps I have noticed that the condensate temperature 
does not rise much when the vacuum drops three or 
more inches owing to a defective air pump as long as 
the cooling surface is ample and enough cooling water 
is available. The steam flow, of course, will increase, 
and condensation is at a higher temperature, but the 
cooling effect of the lower results in 
densate temperature even at reduced vecuum. 

Springfield, Mass. 


tubes low con- 


A. F. SHEEHAN. 


that some simple computations 
showing what conditions should be, might be of help t 
Mr. Napier in locating the cause of the low vacuum. 
Assuming the turbine to be in fair condition, we ma) 
put the steam rate 20 lb. per kw.-hr. With a load o 
750 kw. this would give a total steam flow cf 15,00 
lb. per hour passing to the condenser. 
denser work it is 





It occurred to me 


In surface con 
general practice to allow for th 
extraction of 1,000 B.t.u. per pound of steam exhausted 
Assuming a steam rate of 20 Ib. the amount of circu 


150 < 20 


1,000 
< 60 

As the circuleting pump is rate 
at 3,600 gal. per min., there should be no shortage o! 


lating water required would be ~ 5. 
20 S; 


« 


1,154 gal. per min. 





























January 18, 1927 


irculating water, unless the resistance through the 
prays reduces the flow below this point. The cooling 
urface is given as 1,300 tubes { in. in diameter, hence 


1,300 * 0.3318 7 
he area of one pass would be ———~;———— = _ 215.67 


— 





in. The amount of water circulated through the 
. 1,154 " , . . . 

ondenser is 75 153.8 cu.ft. per min., which gives 
velocity of _— = 102.7 ft. per min., or — 

‘ 215.67 a ; é 60 
1.7 tt. per sec. For best results the velocity should 
be around 6 ft. per second. As the heat transfer at 
6 ft. per sec. is 500 B.t.u. per sq.ft. of cooling surface 


per hour per degree difference in temperature and as 
heat transfer the square root of the 
.elocity, the heat transfer in this case would be 


the varies as 


a4 ™ anes = 
: 500 265 B.t.u. Then the mean tempera- 
6 
if 4 15,000 & 1,000 14.24 hich 
Nae yence is Se deli 4.2 deg., whic 
ture difference 1S 1.000 65 deg lich 


vould give a temperature in the condenser of approxi- 
mately 127 deg. Referring to the steam tables, this 
temperature corresponds to a vacuum of in. As 
the readings given by Mr. Napier show a vacuum of 
only 15 in., I am inclined to believe he has a bad air 
leak or that the vacuum pump is at fault. 

Bridgeport, Conn. H. I. CREED. 


25.5 


Why Short-Flame Travel Reduces 
Furnace Volumes 

The article by J. G. Coutant in the Dec. 28, 1926, issue 
on “Why Short-Flame Travel Vol- 
umes,” indirectly emphasizes in a dramatic way how 
extremely limited is definite knowledge on the subject 
of pulverized-fuel combustion. There two 
standard with long-flame 
travel and the other (of more rapid, if more recent 
real development) with short-flame travel 
in which with fair precision. 
Any departure arrangements, 
now 


teduces Furnace 


are about 


arrangements, one vertical 


horizontal 


results can be forecast 


from 
introduces 


matters 
In- 
deed, it is often surprising how even small departures, 
often forced by circumstances, will greatly affect the 
results. This does not mean that these two particular 
arrangements the best that can for 
various conditions or even for any given condition, but 
that to date they have been the two on which most 
thought has been expended. 

Realizing the inherent advantage of the short-flame 
type of burner—that is, a burner in which practically 
ill air for combustion is introduced at the burner—and 
ealizing also the inherent structural and space econ- 
my of vertical or 


these 


as 


stand, an experimental element. 


are be devised 


semi-vertical firing with the bent- 
ibe type of boiler, the writer has been closely engaged 

the attempt to apply short-flame combustion in a 
early vertical position. Immediate dis- 
ppointing. Matters did not work out at all as antici- 
ited. It looked at one time as though vertical firing 
nd long flame 


results were 


were in some mysterious partnership. 
sut after numerous changes and trials, none of which, 
rtunately, was very expensive, the problem is prac- 
ally solved. This means a good deal, not only to the 
e plant, but to other existing boiler plants where the 
nfiguration and geography are such that neither long- 
vertical nor horizontal 


firing short-flame 


ime 


firing 
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can be worked out satisfactorily except at considerable 
cost. Under date of March 9, 1926, page 386, Power 
published an interesting illustrated comparison of 
vertical long-flame firing and horizontal short-flame fir- 
ing. The article stated that vertical firing necessitated 
jet velocities nearly 50 per cent greater than horizontal 
firing. This is true only as relates to vertical long-flame 
firing. Though there are numerous cases where vertical 
firing has been employed with all the air admitted at 
the burner, the velocities, mixing, etc., have, in general 
been such that B.t.u. liberation rates and flame lengths 
have more nearly approached “vertical long-flame con- 
ditions” than short-flame conditions classified by 
Mr. Coutant. However, the writer is satisfied from his 
own experience that vertical firing and short flame are 
perfectly compatible and form a useful combination. 

To the eleven combustion factors given by Mr. Coutant 
I would add at least five more, namely: Furnace draft, 
fineness of pulverization, volatile content, velocity of 
entrance, and mixing action of sound vibration. 

The effect of furnace draft (in relation to entering 
velocities) on the shape of the flame in the case of the 
vertical short-tlame installation with which I am in- 
timately acquainted is profound. In one case at 200 
per cent of rating it affects the efficiency nearly one per 
cent by giving the proper curvature to the flame, or, as 
some would say, “lifting the flame so it slightly bends 
back on itself.” 
0.02 to water measurably increases 
efficiency by giving more complete combustion and by 
actually reducing flue-gas temperature. 


as 


Here is a case where increase of draft 


from 0.07 in. of 


Fineness of pulverization, volatile content and velocity 
of entrance need explanation, their omission 
was certainly a mere oversight by Mr. Coutant. 


no as 

As to the effect of sound on the combustion of coal, 
the writer believes his feeble this direction 
somewhat off the beaten path. But about all he can say 
with certainty just that in at least one com- 
mercial installation sound waves do have a visible effect 


efforts in 
now is 
on combustion under certain conditions. Just how much 
accelerating action such waves would have in the case 
of an installation designed to secure the optimum of 
such effect remains to be seen. But when so many en- 
yineers are thrashing about with such evident fervor to 
increase combustion rates, the possibilities in this direc- 
And one 
may turn, as the writer has, with renewed interest to 
such antiquated laboratory playthings as the sensitive 
flame, the singing flame, Kundt’s experiment in vibrat- 
ing solid particles, ete. 

Another interesting Mr. J. W. Mellois’ 
chart (reproduced in Mr. Coutant’s article) is the easy 
quantitative explanation it for the relatively 
limited temperatures obtained in firing natural gas. It 


tion would seem to deserve passing attention. 


feature of 


offers 


also gives quantitative figures on why the hydrogen 
flame is the hottest. 

Finally, the writer wishes to observe that the hour 
hand over-enthusiastic pulverizer 
manufacturers who boldly claim, “There is nothing to 
burner design, all we have to do with our machine is to 
stick a pipe in the furnace,” are going to be laughed 
out of countenance. Even the prospective customer who 
looks a little and thinks a little is rapidly learning other- 
wise. Such experience travels fast and will inevitably 
eperate to put pulverized-coal applications on a sounder 
Guy B. RANDALL. 


is at when certain 


basis. 


Dayton, Ohio. 
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A new slant on things observed in and out of the power plant 











What Happens and Why? 














A Few Facts About Heat 
Insulation 


IR is a very poor conductor of heat, 
and yet if one were to go out ona 





cold day with an oiled paper bag ove} 

each hand, and tied at the wrist, his 

hands would vet cold. Getting cold 
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Jer of heat by convection becomes more 


difficult 


would mean that a lot of heat was pass- 
ing from the hands through the sw 
rounding air and ‘the bay to the oute) 
cold air. This and other experiments 
how that the statement “air is a poor 
conductor of heat,” while perfectly true, 
must be interpreted with care, 
Heat can be transmitted by 
methods than by conduction; 
and must 
ered, former is 


othe 
radiation 
convection also be 
The 


temperatures, 


consid 
unimportant at 
but convection is of 
importance in. the any 
that is, any gas o1 Air 
Is a pas. When it contact 
with a hot body, it become 

lighter, moving away to 
for new cold air coming 
air moves until it 
with a colder object, whereupon it gives 
up Pits heat. This cyele is con 
vection, and it is this which makes the 
hand cold in the paper bag. If the air 
could be kept absolutely still, the 
of air would make the warmest kind of 
a glove. 


low 
prea 


fluid; 


case of 
liquid. 
comes in 
heated and 
make room 
ur The hot 
contact 


on come in 


some ot 


bay 


Imagine the paper bag packed with 
loose wool around the hand. The mix 
ture of air and wool is now a better 
heat conductor than the air was alone. 
Most solids conduct heat better than 
vases. However, it is evident that the 
conduction of heat through the wool 
must be very slow, as it has to tra- 
verse long thin fibers For practical 


of heat 
forgotten, as 


purposes the actual conduction 
by the 
an that 


Wool 


fibers can he 
through the air 


But the addition of the wool enor- 
mously decreases the flow of heat from 
the hand to the outer air, and it does 
this simply because it keeps the air to 
some extent from moving. There are 
thousands of little air pockets. In each 
of these convection can still go on, but 
on a very limited scale. Convection in 
one pocket carries the heat from one 
side to the other. Then it must be 
transmitted to the next pocket, where 
convection again carries it across. Evi- 


dently, such a series of hurdles is a 
vreat bar to heat transmission. 
This and other experiments show 


clearly that the heat-insulating capac- 
ity of air is largely wasted when the 
alr spaces are large and convection is 
permitted to take place freely. 

It has frequently occurred that engi- 
have specified pipe covering a 
ze larger than the pipe, with collars 
between to maintain 


neers 


a large air space. 
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Fig. 2 Three common types of heat 


insulation 


The actual result of this procedure is 
increased heat loss. More money is 
paid the larger size insulation. 
While the air gap does, it is true, add 
another resistance to the flow of heat, 
it is small, and more than counter- 
balanced by the additional surface of 
the heat insulation. The more surface 
the greater is the opportunity for heat 
to escape. That, incidentally, is the 
reason why large thicknesses of pipe 
covering do not pay so well on small 
pipes as on large Adding an 
inch to the thickness of covering on a 
2-in. pipe results in a greater percent- 
age increase in the outer surface than 
when an inch of thickness is added on 
a 10-in. pipe. For the same 
it costs more per square foot of 
surface. 
The 


spaces 


for 


ones, 


pipe 


air 
the 
Alr- 
which 


small 
seen in 
case of commercial pipe covering. 
cell or other 


advantage of 
large ones is 


same 
over 


pipe coverings in 


the air spaces are large have the low- 
est efficiencies. The highest efficiencies 


are shown by the coverings made up 
of a great number of thin laminations 
with air traps between, or of light 
fluffy powders, such as “magnesia.” 
“Eighty-five per cent magnesia” 
takes its name from the fact that it 
contains approximately 85 per cent of 
carbonate of magnesia in the form of 


reason 


microscopic crystals, and 15 per cent 
of medium-long-fiber asbestos. The 
asbestos is not added to increase the 


heat-insulating qualities, but merely to 
hold the magnesia together. 


The magnesia itse-f is a _ sort otf 
unmeltable snow. Snow, as is well 
known, has a high insulating value 


where the temperature is low enough 
to keep it from melting or packing. 
Under the microscope each crystal of 
snow is feathered, and of 
very construction. As a_ result, 
a layer of newly fallen snow is mostly 
small air pockets entrapped between 
the crystals. This is easily proved by 
comparing the weight of a cubic foot 
of light snow with that of a cubic foot 
of water. Powdered carbonate of mag 
nesia is also extremely light, and this 
lightness is due, just as is the case with 
snow, tos the fact that it is composed 
of feathery crystals which do not pacl 
tightly, but entrap great quantities of 
aix in small pockets. It is worth re 
peecing that the heat-insulating qual 
ity not in the erystals 


seen to be 
open 


does reside In 


themselves, but in the air they entrap. 





Fig. 2 Typical snowfhake 


? 
crystal 


(magnified) ie produced from Croft’ 
“Practical Heat.” These show wh 
light SHOW, like magnesia, is a 


gour 
heat insulator 


If it were possible to compress a mas 
of carbonate of magnesia into a 
heavy block under a_ hydraulic 
most of fhe heat-insulating quality 
would disappear. In the same wa 
the heat transmission through a sol 
block of asbestos rock is far great 
than that through an equal volume « 
wool formed by breaking u 
and carding the same asbestos 


soli 


pre ~ 


asbestos 
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mprovement in Oil Burners: 


¢ of the contributing causes of 


waste of boiler oil is the necessity 


making adjustments of individual 
urners, as is commonly the case with 
team atomizers and some mechanical 
urners. If the fireman has to regulate 
ndividually a large number of burners 
t frequent intervals, he generally 
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Fia. 1—Viscositu requlator for 
hoil , oil 


vorks down to as near the minimum of 
egulating none as he possibly can, 
with consequent loss in economy. Cen- 
tralized control is just as important in 
an oil-burning installation as is the 
one-man control of the air brakes on a 
fast freight. 

The wide-range return-line system 
lends itself admirably to the idea of 
putting the control of the fires in one 
place, where proper instruments for 
bserving operating conditions may also 
e installed. 


CONTROLLING VISCOSITY 


Heating the oil in order to reduce its 
iscosity to the desired degree is a 
matter of importance in all instal'ations 
f mechanical atomizers. Heretofore, 
it has been necessary to make a vis- 
sity test of the oil to determine the 
roper temperature to which it should 
© heated. This temperature is usually 
naintained in operation by hand reg- 
lation. If the oil chang in char- 
ter, for any reason, the proper tem- 
erature is likely to change also, and 
his may occur without the operator 
ing aware of it. The whole matter 
is recently been greatly simplified by 
deve'opment of an automatic vis- 
itv regulator. 
After the oil has been raised in tem- 
of paper presented before the 
roleum Institute, Tulsa, Okla 








dent Peabody Engineerit 


By ERNEST H. PEABODY 


poration 


perature in the heater and while it is 
being pumped under pressure to the 
burner, a small sample is diverted and 
continually passed through a_ device, 
Fig. 1, which is sensitive to viscosity, 
wherein a drop in pressure occurs. The 
greater the viscosity the greater will 
be the reduction in pressure and vice 
versa. In the body of the instrument 
and exposed to the two oil pressures 
on opposite sides there is a plate o1 
disk A which is attached to the stem P 
of a valve located in the steam supply 
line to the heater. 

This disk is connected with two syl- 
phons of different diameters, which 
leave the disk and attached valve stem 
free to move un and down, thus partly 
opening or closing the steam valve and 
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Gileand-coal 


hirepnre / 


varying the amount of steam used for 
heating the oil. The diameters of th 
yiphons are so designed as to mak 
the reduced annular surface on the 
lower side of the disk, compared to the 
full area on the upper side, exactly 
proportionate to the drop in pressure 
that occurs when the viscosity of th¢ 
oil is at exactly the required degree 
for proper atomizing. This is usually 
fixed at 180 Saybolt sec. 


PRESSURE ACTUATED 


If, then, the smaller or reduced area 
of the disk is exposed to the higher or 
initial pressure of the oil, and the 
larger cr full area is exposed to the 
lower pressures due to passing the oil 
through the viscosity diaphragm shown 
at the top of the instrument, the disk 
and valve will be placed in cquilibrium 
and will remain so as long as the vis- 
cosity remains at the desired point. 
If, however, the oil for any reason 
becomes more viscous, the pressure on 
top of the disk will be reduced, throw 
ing the machine out of balance and 





causing the valve to open and admit 
more steam to the heater. This causes 
a reduction in viscosity, and a return 
to the balanced condition as soon as 
the viscosity again returns to normal. 
Should the oil become too hot or the 
oil from any cause unnecessarily fluid, 
an unbalanced pressure condition § is 
again set up, but this time in the re 
verse direction, and the steam valve 
will begin to close, again returning to 
the balanced condition when the vis- 
cosity becomes normal. 


Viscosity HELD UNIFORM 


Thus, regardless of the quality or 
the quantity of the oil passing through 
the heater, the viscosity regulator con 
tro's and modifies its temperature, so 
that the desired viscosity will always 
he maintained. This at once provides 
an automatic temperature control and 
makes laboratory determinations of vis 
cosity entirely unnecessary. The in- 
strument itself is continuously making 
a test, in addition to its function as a 
temperature regulator. 


DEVELOPMENTS IN BURNERS 


The mechanical burner, unlike th 
steam atomizer, requires all the air fo 
combustion to be admitted around the 
oil spray, and for this purpose a so- 














Fig. 3—Combination burner at 
Sherman Creek station 


called air register is used. This advice 
has a very important bearing on the 
effective operation of the burner, and 
matters of proportion, area and air 
currents have to be carefully worked 
out. The superiority of certain types 
over others is largely dependent on the 
design of the register. 

There has recently been developed a 
new application of the mechanical 
atomizer which I think has a special 
significance in conserving fuel in the 
oil industry. This is a combined burner 
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for either oil or pulverized coal, or for 
oil and gas, and is shown in Figs. 2 
and 3. The latest development is a 
combined burner for all three of these 
fuels. The use of still-coke in the pul- 
verized form is beyond the experimental 
stage, and I expect to see oil, gas and 
coke commonly used as fuels for firing 
oil stills. A burner which, merely by 
the turning of a valve, can be changed 
over to utilize efficiently either or any 
of these fuels should have distinct oper- 
ating advantages in this field as it has 
in that of the steam plant. 

Three experimental burners to handle 
coal and oil have been developed. They 
have been in operation for the last 18 
months at the Sherman Creek plant of 
the United Electric Light & Power Co., 
New York City, and have shown fine 
results. The slot through which is fed 
the finely pulverized coal suspended in 
air is clearly shown in Fig. 2. 

The three-fuel combination has not 
yet been put into service. It is, how- 
ever, merely a combination of the other 
two combinations. 


Service—Alex Dow’ 


Long ago, when Sieur Joliet passed 
through the straits, 

He saw no lights friendly and cheer- 
ing; 

No industry throve when Tonty and 
DeLuth 

Established their camp in the clearing. 

Then Cadillac came and a village sprang 
up 

And the habitant followed the plew; 

A city developed with factories and 
homes, 

And then came our friend Alex Dow. 


To render a service to man in his needs, 

With skill and devotion unending, 

To accomplish the task without ill will 
or strife 

And never with friction contending; 

To bring to the factory more power, 
more light, 

And to achieve the strange combination 

Of quite paradoxically serving the home 

With heating and refrigeration. 


The fields of Delray were attacked and 
subdued, 

‘'Twas the work of no mere dilettante; 

The sappers and miners have taken 
Detroit, 

The air men are past Ypsilanti. 

The battle of Trenton was long and 
severe, 

In the country our outposts are stand- 
ing; 

Marysville’s fallen, Port Huron suc- 
cumbed, 

And the fleet has arrived at French 
Landing. 


Now I don’t know a volt from a kilo- 
watt-hour, 

An ampere my noddle confuses, 

Transformers and hydro-electric are 
terms 

The expert may use if he chooses. 

Should I meet an ohm as idly I roam, 

I'll stop not to flirt or philander, 

For what is the use with such things 
understood 

By Alex, the great understander ? 


*Verses read by Granger Whitney on the 
casion of the recent testimonial dinner 


to Mr. Dow 
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And then when it comes to the realms 
of finance, 

Reserve, depreciation and taxes, 

Clearing-house balance and budget and 
bonds, 

It’s then that my reason relaxes. 

Refunding and amortization are things 

That really affect me quite queerly, 

And I find in the Edison latest report 

That Alex explains them quite clearly. 


Now some will descend to tricks that 
are vain, 

Skullduggery and prestidigitation, 

Hornswoggiling the case with a mere 
mess of words, 

Double-shuffling with mean obfuscation. 

But Alex we know is above such deceit, 

Such methods he passes up quickly 

And never was guilty of bringing a 
blush 


To the face of the chaste Mr. Ripley. 


Now when in the fullness of time he 
has gone, 

He will be no inactive immortal, 

For when you’re approaching St. Peter, 
you'll find 

A button to press on the portal. 

And I may be working in green pas- 
tures fair, 

Where still waters feed a substation, 

In the sight of a glorious city ablaze 

With the lights from his last installa- 
tion. 


Responsibility for Electric 
Power Lines’ Effects 


rhe employee of a consumer of elec- 
tric power used at a pumphouse was 
clectrocuted through a guy wire that 
had become charged at 2,300 volts. The 
court decided that the power company 
was liable. The guy wire had been 
attached to a pole about one foot above 
an uninsulated high-tension wire. The 
guy wire itself was uninsulated, and 
rotting of a post to which the lowe) 
cnd had been fastened resulted in the 
guy wire remaining loose. It had been 
pushed out of the way by those com- 
ing in contact with it without injury 
to any one until the man was electro- 
cuted. The following is an abstract 
of the court’s decision: 

Mitchell, although manager of the 
consumer’s farm, had no duties con- 
cerning the power line, and therefore 
cannot be said to have caused his own 
death through failure to remedy the 
condition of the guy wire. 

The contract under which the power 
company furnished current to the con- 
sumer made the consumer responsible 
for the keeping in repair of the elec- 
trical equipment only on the pumphouse 
premises, not extending to the trans- 
mission line before it reached the pump- 
house premises, although the line ex- 
tended over the consumer's other prem- 
ises. “The duty and the risk of the 
transmission is upon the company until 
it reaches the consumer for use at the 
delivery point.” 

The actual ownership of the line is a 
matter of little consequence, under the 
circumstances, “because to transmit 
such a deadly current of electricity 
over such carelessly constructed and 
unprotected wires is primary neglig- 
ence on the part of the company.” If 
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the company was negligent, it can mak« 
no difference that the consumer wa 
also negligent toward deceased, the con- 
sumer’s employee, because joint wrong- 
doers are equally liable-—Abstract by 
A. L. H. Street. 


Hazards of Using Non- 
Standard Flexible Cord 


In an article in the N. E. L. A. Bulle- 
tin, Arthur P. Good, chairman, N. E. 
L. A. Wiring Committee, states that 
the electrical supply market is flooded 
with flexible cord which does not com- 
ply with the standards of the National 
Electrical Code. A great mass of this 
cord has no braid around each conduc 
tor, and the rubber insulation of each 
conductor is practically of no value, as 
it is something less than .), in. In ad- 
dition to this, an inferior grade of rub- 
ber is used. As a result the entire 
assembly presents a distinct fire and 
personal injury hazard. This cord is 
used in many varieties of portable 
equipment where safety is sacrificed 
for appearance or space. 

Numerous instances are coming to 
the attention of municipal and under- 
writers authorities where short circuits 
have occurred by the use of this cord, 
by it either accidentally coming in con- 
tact with the grounded surface or being 
stepped upon, the insulation being so 
flimsy that very little pressure breaks 
it and the copper wires come into con 
tact, and as a result, a short-circuit 
occurs. If the circuit is overfused, the 
result may be a fire, or if part of th 
body is close to the point where the 
cord is damaged, a severe burn may re- 
sult, and such personal injury has, it 
many cases, actually resulted. 


MANUFACTURERS Not To BLAME 


The manufacturers cannot he cen- 
sored for putting this cord on th 
market. Credit should be given to them 
for being very reluctant to put it on 
the market and for constantly protest 
ing against its continued use, but ther: 
is a demand for it, and so long as the 
demand continues it will be manufac 
tured. Therefore, the best place to at 
tack its usage is through the stores 
organizations that manufacture or sell 
applianees using this cord. If the de 
mand ean be abolished, the manufac- 
turers will be very happy to discontinue 
its manufacture. 

A consistent and widespread refusal 
throughout this country to employ this 
tvpe of cord will undoubtedly result in 
so discouraging the use of this hazard 
ous material that manufacturers 01 
lamps and other portable devices woul 
be compelled to cease using it and adopt 
safe materials. 

The Wiring Committee desires, there 
fore, to urge strongly that those in th 
commercial or inspection department 
of member companies bring together in 
their communities the municipal or un 
derwriters interests, with the manager 
or department heads of their store 


selling electrical portable equipment, 


and lay this matter before them, urg- 
ing their co-operation in bringing such 
pressure to bear as is necessary event 
ually to eliminate entirely this dan 
gerous cord. 
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California Boiler and Elevator 
Inspectors Meet 


Caustic Embrittlement Forms Subject of Live Discussion. 
Welding of Air Tanks Also Receives Attention 


LL interests employing certified 
d boiler or elevator inspectors In 
California were represented among the 


110 delegates who registered for the 
xth annual convention of the Cali- 
rnia Certified Boiler and Elevator 


Inspectors, which met in San Francisco 
Jan. The meeting was _ presided 
ver by Chairman A. J. Lamie, of the 
Ocean Accident & Guarantee Corp. 
Progress that has been made toward 
he adoption in modified form of Sec- 
tion VIII of the A.S.M.E. Boiler 
to apply only to air-pressure tanks, was 
utlined by E. G. Sheibley, chief engi- 
neer of the California Industrial Acci- 
dent Commission. He stated that the 
reatest obstacle has been the question 
f allowable unit stress in autogenously 
velded tanks. The American Welding 
Society has opposed strenuously the 
limited allowance made in Section VIII, 


rr 
ond. 


Code 


paragraph U68 of the Boiler Code, 
whereas the majority of boiler in- 
pectors and many other engineers 


favor the Code requirements. Although 
pposing factions are still about one 
thousand pounds apart on this point, 
Mr. Sheibley believes that an agreement 
will soon be reached which will be satis- 
factory to both sides and which will 
provide reasonable safety. 
ELEVATOR SELECTIVE CONTROL 

An address on “High-Speed Ele- 
vators,” by L. W. Whitten, of the Otis 
Elevator Co., was particularly instruc- 

e and included a description of the 
push-button selective control now being 


ised in many new office building  in- 
tallations. 
“Corrosion, Its Causes and Preven- 


ion” was a paper presented by A. B. 
Burns, of the Dearborn Chemical Co., 
vhich proved of great interest. The 
iuthor summed up the causes of em- 
rittlement in steam boilers as concen- 
ition of caustic soda in the seams in 
the absence of much sulphate or car- 
nate, together with the existence of 
alized in the seams. The 
emoval of a large percentage of the 
lium carbonate with the building up 
a sodium sulphate-sodium carbon- 
» ratio by the use of either sulphuric 


stresses 


id or aluminum or magnesium sul 
ites, has its disadvantages. 
The acid treatment is not to be 


ommended unless installed under the 
ice and supervision of an expert in 
h matters and operated under super- 
of a chemist or engineer who 
derstands the danger of its use. 


on 


e aluminum and magnesium-sulphate 
when used in 


itment is effective 





connection with settling tanks and 
filters that remove the possibility of 
scale-forming ingredients in the boiler. 
These two chemicals are as dangerous, 
in Mr. Burns’ opinion, if used in excess, 
as is acid, and should be employed only 


after a thorough checking of the 
amounts necessary by a chemist. Un- 
decomposed sodium carbonate acts as 


an inhibitant. and if a 
operate with a large 


plant should 
percentage of 


makeup high in carbonates, the amount 
of hydroxide formed might be lower, 


since the introduction of fresh carhon- 
ates would tend to keep the carbonate- 
hydroxide ratio high and might in turn 
inhibit embrittlement. 


CAUSES OF EMBRITTLEMENT 


Results of the investigation were 
summarized as follows: (a) Embrittle- 
ment in boiler plate is caused by the 
combined action of stress and chemical 
attack. are inherent in 
the construction and operation of the 
boiler, while the chemical attack is 
caused by sodium hydroxide in_ the 
boiler water. (b) Certain methods of 
water treatment tend to convert some 
safe waters into the characteristic type 
of water which produces embrittle- 
ment. (c) The presence of sodium sul- 
phate in the feed water and undecom- 
posed sodium carbonate in the boiler 
water tends to retard the embrittling 
effect of carbonate waters, and if these 
are present in the proper proportions 
they will stop it entirely. (d) Methods 
for introducing sulphates in boiler 
waters have been worked out to the 
point of practical application. 

The paper resulted in a lengthy dis- 
cussion. A number of those present 
scouted the possibility of the caustic 
element in the water having anything 
to do with the causes of embrittlement 
described. Nevertheless, there were 
several who told of experiences in the 
southern section of the state which 
tended to confirm the conclusions 
drawn by the author. 


jean 
The stresses 


BOILER PRACTICE DEVELOPMENTS 


In a paper on “Installation of Power 
Boilers,” R. L. Hemingway outlined the 


problems of the boiler inspector and 
showed that present boiler practice 
demands an inspector much _ better 


equipped with technical knowledge than 
has been required in the past. 
“Steels” was the title of a paper 
dealing with the manufacture of steel, 
presented by Fred J. Wight. R. S. Two- 
good, in a paper entitled “Modern De- 
velopments in Boiler Practice.” brought 





out the point that the operation of 
boilers at higher ratings and conse- 
quently higher furnace temperatures 


has made it undesirable to depend upon 
brick furnace walls as boiler supports. 
“It would vood practice,” he 
stated, “to support all brick-set boilers 
on cast-iron or steel columns, thereby 
reducing to a minimum the load on the 
furnace walls.” 

Reliability of fusion welds, partic- 
ularly in the oil industry, was shown by 


seem 


James C. Bennett, in his paper on 
“Welding Practice.” The author ex- 
pressed the belief that as time passes 


all industries that avail themselves of 
the advantages offered by fusion weld. 
ing will standardize on methods, first 


of periodic tests and second of inspec- 
tion, both during the execution of the 
work and after completion. 

John B. Waters, Jr., supervising en- 
gineer for the Independence Indemnity 
Co., Los Angeles, was elected chairman 
for the year. David Hunter, 
also of Los Angeles, was elected secre- 
tary-treasurer. was 
chosen the the 
next convention. 


ensuing 


Los 


meeting 


Angeles 
place for 


as 


N.A.S.E. Name Stays, Report 


of Referendum Shows 


Decisions by vote on the various pro- 
posals submitted for this year’s refer- 
endum of the National Association of 
Stationary Engineers, the number of 
votes cast for and against, and by what 
margins the proposals were carried or 
iost, have been reported by the associ- 
ation’s referendum committee. 

Outstanding among the innovations 
turned down was the defeat of the pro 
posal that the name of the organization 
be changed to the National Association 
of Power Engineers. Three-fifths of 
the total vote being necessary to carry 
a proposal, this change was lost by 12 
votes, 1,386 ballots being cast for it, 
and 946 against. To change “Station- 
ary” to “Operating” in the name of the 
body was defeated by 1,338, only 67 
votes sustaining: it. 


EXHIBITION CLAUSE LOST 


A proposal to add a new paragraph 


to Section 10, Article XV of the con- 
stitution the following: The board of 
directors shall have complete charge 
of the mechanical exhibition at the 
national convention and have same con- 
ducted under the name and for the 
benefit of the National Association of 
Stationary Engineers. Any surplus 


derived from said exhibit after the legit- 
imate expenses of the exhibit part of 
the convention has been paid, the bal- 
ance shall be paid over to the national 
secretary and by him transmitted to 
the national treasurer to be used for 
the educational and propaganda work 
of the lost by 134—for, 
1,261; against 


order—was 


1,063. 
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Boulder Dam Project Is Hit 

in House—Minority Views 

Representative Leatherwood, of Salt 
Lake City, Utah, has filed a minority 
report in the House of Representatives 
announcing his opposition to the enact- 
ment of the bill providing for the con- 


struction of the Boulder Dam on the 
Colorado River by the federal govern- 


ment, this being known as the Swing- 
Johnson bill. The report represents his 
individual member of the 
Committee on Irrigation and Reclama- 
tion. 

The measure, Mr. 
tends in his report, seeks to bestow 
special advantages on the State of 
California at the expense of her sister 
states and the public at large. “The 
plan of development proposed in the 
bill,” he states, “is misrepresented as 
primarily a flood control and reclama- 
tion measure, whereas it is, in fact, 
primarily a gigantic government power 
project masquerading in the more ap- 
pealing clothing of flood control and 
needed water for irrigation and domes- 
tic uses.” 

Representative Leatherwood argues 
in his report that the bill provides for 
“Government entrance into the power 
business, and puts the government 
directly into this great industry on a 
gigantic scale. The worthy objects of 
the bill,’ he states, “can be accom- 
plished at a fraction of the proposed 
expenditure.” 


views as a 


Leatherwood con- 


HAYDEN’s ATTACK 

Representative Carl Hayden, from 
Arizona, in his minority views against 
the proposed bill, claimed that the pro- 
posal if carried out would violate the 
law in that the right to appropriate 
water for irrigation, power and other 
heneficial uses shall, according to the 
Constitution and those of the states 
involved, be obtained from the state 
and not from the federal government. 

1. Favorably reported in both houses 
at Washington, the minority leaders are 
making a last stand. The nine other 
points of Mr. Hayden are: 


2. Only complete agreement between 
the United States and the seven Colo- 
rado Basin states, or else a Supreme 
Court decision, could bring about a 


valid apportionment of the water. 

3. Arizona, after conceding to 

la all the water that state can 
for an equal division 
California of the remainder. 
ment with Nevada, Arizona asks the 
right to collect each year from any 
hydro-electric power produced by the 
federal government a sum equal to the 
taxes which would be paid if the same 
site were owned and developed by pri- 
vate enterprise. 

t and 5. In the absence of a treaty 
with Mexico for apportionment, the 
dam, would benefit that country to the 
injury of Arizona and enable Mexico 
to produce cotton and farm products 
that would compete in American mar- 
kets. 

6. The bill, although appropriating 
$125,000,000, has not been recommended 
by the Director of the Budget. 

7. The bill is falsely represented as a 
reclamation act, whereas in truth its 
primary purpose is to create a govern- 
ment hydro-electric plant, 


Ne- 
ever 
with 
In agree- 


Vale 


lise, asks 
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8. Flood control. the need for which 
is universally acknowledged, is only an 
incident to the major purpose of the 
bill. Flood control could be secured for 
less than one-third the sum appropri- 
ated. 

9. Los Angeles’ water needs for do- 
mestic purposes can be better supplied 
from the Sierra Nevadas. 

10. The bill is sure to result in 
tracted litigation. 


N.E.L.A. 


An interpretation of the Swing-John- 
son bill in “an effort to show wherein 
the measure provides the possibility of 
the government entering the power 
business on a large scale” has been pre- 
pared by the department of public in- 


pro- 


Arizona will fight it. 


ENTERS FIGHT 


formation of the N.E.L.A. and issued 
to member company executives. “It 
would appear,” this statement says, 


“that if the facts were generally known 
to the press and public, there would be 
a general opposition to the government 
undertaking this project in the face of 
the immediate pressing necessity for a 
smaller project for flood control and 
the protection of the Imperial Valley.” 
The N.FE.L.A.’s document calls Boulder 
Dam “the most ambitious experiment 
in government ownership and operation 
ever advanced for public acceptance,” 
throws doubt on its engineering possi- 
bility in view of its great height—600 
ft.—and the annual floods on the Colo- 
rado, doubts that the sum appropriated 
would prove sufficient, and calls “fan- 
tastic” the idea that this sum can be 
recouped by sales of electricity. 


A.S.H.V.E. Committee Pro- 
poses Boiler Rating Method 


For some time the matter of rating 
low-pressure heating boilers has been 
in a chaotie condition and has been un- 
satisfactory to engineers, architects, 
manufacturers and contractors through- 
out the country. This situation was 
noted by the United States Bureau of 
Mines and called to the attention of the 
American Society of Heating & Venti- 
lating Engineers as a most disturbing 
condition in the industry. 

The Bureau has suggested the ap- 
pointment of a committee to study this 
condition from all angles, and_ has 
urged the society strongly to take up 
this matter in an effort to provide a 
satisfactory solution of the rating 
question, particularly as the repeated 
efforts of manufacturers and_ others 
have failed because of competitive con- 


ditions and trade jealousies, it has 
been pointed out. 
H. P. Gant, chairman of the soci- 


ety’s Committee on Research, responded 
to this appeal and appointed a Tech- 
nical Advisory Committee with the fol- 


lowing personnel: Alfred S. Kellogg, 
consulting engineer, Boston, chairman; 
Perey Nicholls, fuel engineer United 
States Bureau of Mines, Pittsburgh; 


L. EB. Seeley, Sheffield Scientifie School, 
Yale University, New Haven, Conn., 
and F, C. Houghten, director of the 
A.S.H.V.E. Research Laboratory, Pitts- 
burgh. 

From the results of this survey the 
committee will draft a report to be 
presented at the society’s annual meet- 
ing in St, Louis, Jan, 26-28. 
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Long Beach Steam Unit No. 3 
Begun by S. Calif. Edison 


Work on the installation of the first 
100,000-kw. unit of the new Long 
Beach steam plant No. 3 of the South- 
ern California Edison Co. is to begin 
at once, according to an announcement 
just made by George Clinton Ward, 
vice-president in charge of operation 
and construction for the company. 

Present plans call for the eventual 
installation of eight such units, which 
will bring the total capacity of the 
entire Long Beach steam plant to mors 
than 937,500 kw. This first unit is to 
be ready for operation Feb. 1, 1928, 
and is to cost, together with necessary 
transmission and distribution equip- 
mént, approximately $7,000,000. 

This new structure is to be placed 
immediately adjacent to the present 
steam plant, the first unit of which was 
built in 1912. It is to be of reinforced 
concrete construction, 250 ft. long by 
230 ft. wide by 90 ft. high. As new 
units are added the structure is to be 
lengthened to a full 1,000 ft. To fur 
nish a suitable foundation more than 
7,500 piles averaging 40 ft. in length 
are to be driven. Inside of the turbine 
vall the turbine itself will rest upon a 
reinforced-concrete structure 32 ft. 
high. 


Philo To Install 165,.000-Kw. 
Turbo-Generator 


The American Gas & Electric Co. an- 
nounces the purchase for the Philo 
plant of the Ohio Power Co. of a steam 
generating unit with the extraordinary 
large rating of 165,000 kw. The instal- 
lation of this unit, complete with 
boilers, housing, coal-handling appara- 
tus and high-tension transformers, calls 
for an expenditure of approximately 
$17,000,000. With it the Philo plant 
will have a total capacity of 245,000 kw 
The Philo plant is near the center of 
Ohio on the Muskingum River, on th: 
western edge of the Ohio coal fields 
The initial installation of 80,000 kw. 
was made two years ago. With the 
Windsor, Twin Branch, Cabin Creek, 
Kenova, Glen Lyn and Logan plants, it 
feeds one high-tension 
system which extends from Michigan 
through Indiana, Ohio and West Vir 
ginia to southern Virginia and Ten 
nessee on the south and the Ohio River 
on the east and is interconnected with 
Chieago, Toledo, Cleveland and Pitts- 
burgh lines. making it rank among the 
largest interconnected power systems 
in the world. 


transmission 


Boiler Inspectors To Meet 
in Nashville 


The National Board of Boiler and 
Pressure Vessel Inspectors has decided 


to hold its next annual meeting at 
Nashville, Tenn., during the second 


week of June. An attractive program 
is being arranged, 

Efforts wiil be made at 
meeting of the Tennessee 
to have legislation 


the next 
Legislature 
adopted assuring 


the installation of boilers in such wise 
that the 
menaced, 


public safety shall not be 
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.ew York P.S.C. Attacks Stock 
Juggling by Utilities 


[fo protect the investing public, the 
iblic Service Commission, now the 
ite division of the Department of 
blic Service, recommends in its an- 
1 report amendments to the law 
signed to prohibit manipulation of 
wk and screening of public-utility 
ofits in the general funds of holding 
rporations by permitting the com- 
ission to investigate and make public 
1 relationship between holding and 
ility companies. 
The amendments generally are be- 
ved to strike at the telephone com- 
nies and their subsidiaries, primarily 
American Telephone & Telegraph 
and the New York Telephone Co., 
vrether with the Western Electric Co. 


l 


THE Four AMENDMENTS 


1. That the Public Service Commis- 
n law be amended so as to permit 
juiry into the costs and profits accru- 
g to non-utilities from that branch of 
eir business having to do with the 
irnishing of products or service to 
erating utilities for ultimate distri- 
ition to the consuming public. 
2. That the statute be amended so 
to define as holding companies those 
rporations which control operating 
tilities in this state not only by owner- 
p of the majority of the stock, but 
o lease, or operating contract with 


the right of appointing managers and 


mployees, and by control through vot- 
trustees. 
3. That the Public Service Commis- 
on law be amended to require holding 
ompanies, controlling operating util- 
ties to make and file annual and peri- 
dical reports on forms to be prescribed 
vy the Commission, including full de- 
ils as to property, products or serv- 


ice, exchanged between controlled com- 


anies and the revenues and expenses 
lating thereto. 
1. Giving jurisdiction and authority 
the Public Service Commission to 
vestigate the relationship hetween 
olding companies and operating util- 
ties to the end that all the activities 


of the holding companies controlling 


erating companies in the state, ine 

cluding all contracts, agreements, ete., 

may be made a matter of public record. 
From the frequent complaints alleg- 
¥ excessive charges for electricity by 
w York landlords in large apart- 
ent houses, the report says, there is 
mediate need for authority over 
irtment-house meters being given to 
commission. 


Paper Company Seeks Alaska 
Water Power 


The International Paper Co., of New 
rk, has applied to the Federal Power 
nmission for a preliminary permit 
a power development on Ravilla- 
edo Island, Alaska. This application 
flicts with those previously filed by 
liam Randolph Hearst, Mark L. 
ua, George T. Cameron, Thebo, Star 
\nderton, and by the Alaska Pulp & 
er Company. 
\pparently, the newspapers and the 
sprint interests represented by the 
lications have concluded that condi- 
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tions are particularly favorable on 
Revillagigedo Island for the manufac- 
ture of paper and pulp. Since the 
applicants first must secure a timber 
license from the Forest Service, the 
conflict will be settled before that 
agency rather than before the Federal 
Power Commission. The Power Com 
mission probably would grant the power 
license to the interest holding the tim- 
ber rights. 


California Oregon To Build 
New Hydro Station 

The California Oregon Power Co., a 
subsidiary of the Standard Gas & Elee- 
tric Co., has started work on the con 
struction of a new hydro-electric 
development on the north fork of the 
Rogue River in Oregon, according to an 
announcement by H. M. Byllesby & Ce. 

The new plant, which will have an 
initial capacity of 22,000 hp. and an 
ultimate capacity of 66,000 hp., will 
produce 130,000,000 kw.-hr. annually. 
The cost is estimated at $3,250,000. It 
will be constructed under the super- 
vision of the Byllesby Engineering & 
Management Corp. 


97 PER CENT LOAD FACTOR 


Prospect No. 2, as the plant will be 
called, will be built on the Rogue River 
above the existing No. 1 development 
which has a capacity of about 6,300 
hp. A diversion dam will be built about 
two miles above the power house site. 
There will be an open canal 6,600 ft. 
long, and a 3,100-ft. wood stave pips 
line and 980-ft. penstock will carry th 
water from the forebay to the powe) 
house. 

The plant will operate under a head 
of approximately 600 ft., and will be 
an extremely efficient development, as 
it is planned to operate it on a 97 per 
cent annual load factor. A step-up sub- 
station will be built at the power house 
and a high-tension transmission line 
will be extended 36 miles to connect 
with the company’s system at Medford, 
Oregon. 

It is expected that the initial instal- 
lation will be completed by Oct. 1, 1927. 


Indiana Engineering Society 
To Meet Soon 


The Indiana Engineering Society will 
hold its forty-seventh annual meeting 
at. the Lincoln Hotel, Indianapolis, Jan 
26 and 27. On the opening day E. W. 
McCullough, Indianapolis representa- 
tive to the Society, will speak on the 
work of the American Engineering 
Council. Dean Dexter Kimball, presi- 
dent of the council, will discuss engi- 
neering participation in public affairs. 


Boiler Industry Has Good 
Year in 1926 

The year 1926 closed with the boiler 
manufacturing industry operating some 
16 per cent above the operations re- 
ported for December, 1925, and 19.2 
per cent above the average monthly 
activity for the year 1925. 

A large part of the indicated in- 
creased activity during December, how- 
ever, is due to the fact that November 
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had two less working days than Decem 
ber. After correction is made for the 
number of working days, it is found 
that the actual December activity was 
only 0.3 per cent above that of Novem 
ber. Such is the picture of productive 
operations in the boiler manufacturing 
industry as indicated by the consump 
tion of electrical energy by a large por 
tion of the boiler manufacturing plants 
of the country. 

The year just closed, taken as a 
whole, witnessed operations in_ the 
boiler manufacturing industry slightly 
above those of 1925. During the first 
half of the year operations were con 
siderably above those of the same 
month of 1925, but from June to No 
vember were under those of the same 
month of 1925. November and Decem 
ber operations, however, were above 
those for the same month of the pre 
vious year. 

There are many indications that 1927 
will be a good year in the boiler manu 


BAROMETER OF ACTIVITY IN THE BOILER MANUFACTURING INDUSTRY 
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“Powe iid hbaromete r of activity in 


the botler manufacturing field 


facturing industry. The electrie light 
and power industry expects to spend 
more money than ever to take care of 
the remarkable expansion of that in 
dustry and to cover obsolete equipment. 
The heavy construction industry expect 
another record year during = 1927. 
Credit is easy to obtain, and the out 
look for general busine and industry 
is most encouraging. 

The vear 1927 should be as good for 
the boiler manufacturing industry as 
1926, if not better. 

















Osear E. Bulkeley, superintendent of 
the electric light and water systems of 
Lansing, Mich., died at his home in that 
city Tuesday, Jan. 7. 

Born in 1885 at Oneida, Vl., Mr. 
Bulkeley was graduated from Knox Col 
lege, at Galesburg, Ill.. with the clas 
of 1905 as bachelor of science, being 29 
years old at this time. In 1906 he went 
to Butte, Mont., wishing to gain prac- 
tical experience in mining. He entered 
the mines of the Anaconda Copper Co., 
taking up a pick and shovel and going 
down into the copper workings. Before 
leaving he had attained the position of 
general purchasing agent. 

In January, 1910, he entered the Uni- 
versity of Illinois and was graduated 
there, in civil engineering, with the 
class of 1912. Immediately after grad- 
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uating from the university he took the 
position of assistant superintendent of 


the water department at Rockford, Ill. 
After serving at Rockford three 
vears, Mr. Bulkeley removed to the 


water works in Jackson. 
he entered the service of 
ment in the erection of the large pow- 
der plant being built near Nashville, 
Tenn. In the fall he was placed in 
charge of the entire water-works 
tem. 

In January, 1920, he removed to Lan- 
sing, Mich., and became superintendent 
for the board of water and electric light 
commissioners, which position he held 
until his death. 


Early in 1918 
the govern- 
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Thomas R, Allen was appointed Jan. 
7 assistant works manager to direct all 
shipbuilding activities for the American 
Brown Boveri Electric Corporation 


Ottomar H. Henschel, plant engineer 
for the Federal Pressed Co., and former 
associate editor of Power Plant Eng?- 
neering has established offices for the 
practice of consulting engineering at 
50 Keefe Ave., Milwaukee, Wis. M1 
Henschel is specializing in the design. 
construction and operation of steam and 
electric power generating, distribution 
and utilization systems for industrial 
plants and commercial buildings. 
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The A.S.M.E., Metropolitan Section, 
will hold a joint meeting with the New 
York Section of the A.I.E.E., Wednes- 
day evening, Jan. 19 at the Public Serv- 
ice Auditorium, Newark, N. J., when 
“The Kearny Plant of the Public Serv- 
ice Electric & Gas Co.” will be the topic 
of R. J. S. Pigott, consulting mechanical 
engineer, and W. R. Smith, managing 
electrical engineer. The East River 
station of the New York Edison Co. will 
also be the subject of a brief lecture by 
EK. B. Ricketts and R. H. Tapscott. 


The American Society for Steel 
Treating, Hartford Chapter, will hold 
a joint meeting with the A.S.M.E., at 
the Hartford Electric Light Auditorium 


the evening of Feb. 8, when M. F. 
Moore, professor at the University of 
Illinois, will speak on the fatigue of 


metals. 

















[ Business | Notes | 


The Riley Power 
merchant engineers, Milwaukee, Wis.. 
have moved their offices from the Se 
curity Building to ‘larger quarters at 
19 Oneida Street. 


Equipment Co., 


The Brown Instrument Co., Philadel- 
phia, has engaged C. EF. MeGregor, 
formerly of the Republic Flow Meters 
Co., to handle the new Brown electric 
flow meter in the Chicago territory. 


_ Border Bowman, formerly of Staley 
£& Bowman, of Columbus and Sprine- 
field, Ohio, and Albert F. Nathan, an- 
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nounce the partnership of Nathan & 


Bowman, with offices in the Singer 
Tower Bldg., 149 Broadway, New York 
City, where they will continue their 
practice as patent counsel and _solici- 
tors. 

The Sheffler-Gross Co., sales engi- 


neers of heating and power plant equip- 
ment and temperature control appara- 
tus, 205-11 Drexel Bldg., Philadelphia. 





Coming Conventions 


Institute of Electrical En- 
Winter conve ntion at New 
Feb -10; F. L. Hutch 
tars "98 West 39th St 


American 
gineers. 
York City, 
inson, secre 
New York City 

of Heating and 

Engineers, Annual 

meeting at Louis, Mo., Jan. 

25-28; A. V. Hutchinson, secretary, 

29 West 39th St New York City 


American Society 
Ventijating 


St 


Power Show, at 
-19 G. KE 
director 57 
Chicago 


Chicago 
F* b 
iging 
Bivd.. 


Chicago, 
Pfisterer, man 
West Jacksor 


of Canada. 
Durle V, secretary, 
St., Montreal, Que 
annual general and 
meeting will 
on Thursday 
adjourned te 
City at 
Feb. 15 


succeeding 


Engineering Institute 
Richard John 
176 Mansfield 
The fortvy-firsi 
general 
be held at Montreal 
Jan. 27, and will be 
reconvene at Quebec 
Chateau Frontenac Hote! 
continuing on the twe 
days 


professional 


Midwest 
cago, 
held 
with 
1D 


Power Conference, at Chi 
Feb, 15-18 Sessions will b« 
in the Coliseum concurrently 
the Chicago Power Show; G 
Pristerer, secretary 


National Association of Stationary 
Engineers Annual convention at 
Los Angeles, Aug. 22-27 


National Association of Stationary 
Engineers New England St tes 
convention at Portland, Me., June 


17-18. Thomas H. Clark, president, 


Worcester, Mass Robert Johnson, 
secretary, 65 Charlotte St., Wor- 
cester, Mass, 

National Board of Boiler and Pres- 
sure Vessel Inspectors. Annual 
meeting at Nashville, Tenn., durin: 


second week of June 


National Electric Light Association. 
A. Jackson Marshall secretary, 29 
West 39th St... New York City 
Annual convention at Atlantic City, 
week beginning Jun. 6 

National Marine Engineers’ Bene- 
ficial Association, Fifty-second an 
nual convention = at the Hotel 
Br: — Square, Washington, D. 
cc Feb 14 Albert L. Jones, 


secret: es -treasurer 





the f 








have been appointed the Philadelphia 
representatives for the L. J. Wine 
Manufacturing Co, of New York City. 
This concern manufactures a line of 
forced-draft blowers, both motor driven 
and turbine driven, and also unit heat- 
ers of the suspended type. 


The McClave-Brooks 
turing McClave 
announces that Alfred Lotz, formerly 
of the Underfeed Stoker Company of 
America, Jan. 17, assumed his duties 
as manager of the Chicago district ter- 


Ce., 


combustion 


manufac- 
systems, 


ritory with his office at 1510 Conway 
Bldg., Chicago, Ill. H. P. Grohn, for- 
merly with the sam: ccm»vany, will 


ict as assistant manager to Mr. Lotz. 
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The company also reports the removal 


of its Cleveland district office to 
Pittsburgh, Pa., with headquarters at 
304 Oliver Bldg. H. E. Passmore is 


manager. 











| FuelPrices ‘| 








COAL 


The following table shows the trend 


of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 

Bituminous Marke Jan. 10 
Net — Onoting 1927 
Pool New York $3. 00 $3.50 
Sn ae Bostot 2.46 
Clearfield Host 2.25@; 2.70 
Somerset. . Boston 2.35.0; 2.80 
Kanawha. Columbus 1 75m 2.00 
Hocking... Columbus 1.75«@ 2.00 
Pittsburgh... Pittsburgh 2.000 2 
Pittsburgh was 

shicl Pittsburet 1. 60 1.7 
Franklin. Il Chienge 2 50 2.7 
Central, I Chienge 2.00 a. 
Ind 4th Vein Chieage 2.25 2.50 
West Wy Louisville 1.35 1.75 
SE. Ky lonisville 1.7507 2.00 
Bie Seam tirminghar ae ? a 
Anthracite 
Gross ‘Tons 
Buekwheart N i New York 2.75@ 3.5 
Buek wheat No, I Philadelp} 2.75@, 3.01 
Birdseve New York 1.35@ 2.0 

FUEL OIL 

New York—Jan. 13. light oil, tank- 
ear lots; 28@34 deg. Baumé, 5%ce. per 
gal.; 36@40 deg., 61¢. per gal. f.o.b 
Bayonne, N. J. 

St. Louis—Jan. 4, tank-car lots. 
f.o.b. St. Louis; 24@26 deg., $2.05 per 
bbl.; 26@28 deg., $2.10 per bbl.; 28@ 
30 deg., $2.15 per bbl.; 30@32 dez.. 
$2.20 per bbl.; 32@36 deg., gas oil. 
6ic. per gal.; 38@40 deg., 7.3874c. per 
gal. 

Pittsburgh—Jan. 5, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 63c. pen 


gal.; 36@40 deg., fuel oil, 69c. per gal. 
Philadelphia—Jan. 7, 27@30 deg 

$2.52@$2.58 per bbl.; 13@19 deg., 

$1.725@$1.785 per bbl. 
Cincinnati—Jan. 10, tank-car lots 


f.o.b. 
64¢ 


local refinery, 
. per gal.; 
30@32 deg.. 


24@26 deg. Baume, 
26@30 deg., 68c. per gal.: 
7c. per gal. 

tank-car lots f.o.b. 


Chicago—Jan. 10, 


Oklahoma, freight to Chicago, 92¢. pei 
bbl.; 24@26 deg., $1273 per bbl.; 26@ 
30 deg., $1.35; 30@32 deg., $1.65 

Boston—Jan. 10, tank-car lots f.o.b 
12@14 deg. Baumé, 4.55¢c. per gal.; 
28@382 deg., 5.85c. per gal. 

Da'las—Jan. 1, f.o.b. local refiner) 
?6@30 deg., $1.80 per bbl. 
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Boiler Room Practice for Sugar Mills 
—The E dge Moor Iron Co., Edge Moor. 
Delaware, has published and distribute 
a booklet of practical suggestions 


better boiler-room practice for sugar 
mills, prepared by A. D. Flower, M.E. 
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High 
neral 


The 
issued a 


Temperature Cement 
Refractories Co. has 


oklet describing a new chrome-base 


eh - temperature 


cement recently 
ole + “ ad ‘ ¥ + . y 
irketed as “Grefco” by the company. 
Are Welding Sets The General 
ectrie Co. in an illustrated bulletin 
scribes constant-potential are weld- 


g sets for any number of operators 


to capacity, metallic or carbon elec- 
ide welding. The sets are designed to 
nerate direct current at 60 volts at 
ampere outputs to rated capacity. 


POWER 


welding 
1,000, 


these 
500, 750, 


Standard sizes of 
erators are 400, 
1,500 amperes. 


gen- 
and 


Copper Expansion Joints—Jos. Kop- 
perman & Sons, 342-46 New St., Phila- 
delphia, Pa., designers and manufactur- 
ers of “Kopp-Sure-Travel” copper ex- 
pansion joints, have recently published 
their latest manual and catalog on cop- 
per expansion joints. This manual 
contains data and practical suggestions 
as to type of joints best suited to 
reduce pipe-line troubles to a minimum. 
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The Brown Instrument 
Co. in a new catalog recently issued, 
the operation and advantages of the 
inductance-bridge principle in the ap- 
plication for flow meters is fully de 
scribed and illustrated. The catalog 
opens with a concise introduction out- 
lining the fundamentals of flow-meter 
design, principal uses of flow meters 
and benefits gained from such use. The 
various elements of the complete Brown 
Electric flow meter line are pictured 
and described, 


Flow Meters 
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Power Co., 
contract for 
Tallahassee 


Ala., Birmingham—Alabama 
North 18th St., awarded 
levelopment of the Upper 


nt on Tallapoosa River increasing height 
dam from 36 to 57 ft., initial installation 
two 25,000 hp. units with total ultimate 
hree units to Dixie Construction Co. 


Prescott Southern Ice & Utilities 
Bldg., Dallas, is having plans 
the construction of an_ ice 
daily capacity, also storage 
ton capacity. Machinery will 
driven by natural 


Ark., 

Santa I 
epared for 
60 ton 
l 10,000 
lude two 


engines, 


compressors 


Conn., Bridgeport United Illuminating 
1115 Broad St., is having plans pre 
red for the construction of a power 

on East Main St Estimated cost 
Oane Westcott & Mapes, 159 Orange 


New Haven, are engineers 


contract 
pumping 
Mama- 


awarded 
sewage 


Bros., 


Stamford—City 


Conn., 
t} eonstruction of a 
tion to Carabee & Porcia 
ck, N. Y. 

Fla., Jacksonville—G. A. 
Archt.. will receive 
for the construction of 
and power plant at 

: Vineents 


Barry, West 
bids unt Jan 
a 5 story hos- 
Third and St 
for St Hospital sti- 


ted cost $1,000,000 

Gia Atlanta—-City, W. Th. Smith, Gen 
plan Waterworks improvements In- 

ding coal and ash handling equipment, 
inical stokers, ete [Estimated cost 


O00 ¥ Atlanta Trust Bldg., 


nezineer, 


Hl. Chieago Armour & Co., U. S. Yards, 


W. Ely, 





build a power house on RBRenson Ave 
d labor iMstimated mst S150,000 R 
lark. I - % is architect 
Wl. Chieago—T A \lbért, representing 
licate, 8818 Sheridan Rd is having 
prepared for the onstruction of a 


ind daveing plant including cooling 


t 600 Addison St Estimated cost 
maaan Koenigsherg & Weisfeld, 155 

th Clark St., are architects, 
W.. Chieago A. S. Alschuler, 28 East 
on Bivd., Archt., will receive bids 


mstruction of a 12 
and Ds > 
marell, 628 West 


it Jan. 15 for the ec 
’ hotel it Madison 


Harvey & Dan 


*laines 


son ost estimated cost $750 N00, 
Wl., Chieago A. S AIschuler, 28 Fast 
kson Bivd., 156 West Lake St., Archt., 
bid ibout Jan. 15 for the con- 
tion of a 17 tory produce exchange 
building including steam heating 
levators ete t Franklin and 
n Sts for Chicago Mercantile 
1 West Lake St Estimated 





tll., Chieago Physicians & Surgeons In- 


ition, c/o lL. Guenzel, 879 North State 
Archt., is having sketch made for 
nstruction of a 2 story hospital at 
and La Salle Sts Estimated cost 
000. 

Ind., Bloomington—Showers Bros., manu- 
irers of furniture, is having plans pre- 
d for the construction of a factory 

1 central power plant Estimated 
HO ,000 H. K. Ferguson Co., 4900 
lid Ave., Cleveland, ©O., are architects 


gineers 


fa., Davenport—Wohrs Packing Co., 1343 
t 2nd St 


100 ft 
Priester 


onstruction of 1090 x 
on West 2nd St to 


tion Co., Kahl, Bldg 


Con- 


awarded general contract for 
t power 


Kan., Olathe—City is having plans 
pared for waterworks improvements in 
cluding dam, 40 ft. high and 700 ft. long 
pumping equipment, ete st 
$5 * T. Archer & Co Hog 
England Bldg., Kansas City, are engines 
Ky., Louisville—Kentucky Hydro Elec 
tric Co., awarded contract for the construe- 
tion of a hydro-electric plant at dar No 
7 on the Kentucky River to L. KE. Mevers 
& Co., 53 West Jackson Blvd., Chicago, Il 

La., Slidelh—A,. TD. Canulette, Mavor and 


OOOO 


Bd. of Aldermen, will receive bids until 
Feb. 4 for waterworks improvements in- 
cluding reservoir, fire pump ervice pump, 
tank on tower, ete... also ewage disposal 
plant, three pumping stations te. in con- 
nection with sewage system. J. V Billings 
ley, Interstate Bank Bldg, New Orleans 


is consulting engineer, 

Me., West Enfield—PBangor Hydro Elec- 
trie Co., EK. M. Graham, 194 French S 
build a hydro-electric development, 
be done by day labor. Private 





Mich., Ann Arbor—Snell Realty Co., 1519 
Dime Bank Bldg., Detroit, is having plans 
prepared for the construction of { stor 


hotel including steam heating boiler 
equipment, elevators, ete. on Huron St. here, 
Estimated cost S500.000 Bs Kamper, 
Kamper Bldg., Cass Ave., Detroit, is archi- 
tect, 

Miss., Starkville—RBorden Milk Co., 359 
Madison Ave New York, N. \ iwarded 


eontract for the construction of addition 
to eold storage plant, ete here, I), | 
Thoma & Sons. 463 North Puniloep St., 
Memphis, Tenn Estimated cost toa 

Mo., Kansas City A. O. Thompson, ¢/o 
\ OO. Thompson Lumber €C sland ye 
18th St... awarded ontract for the con- 
etruction of an ice plant at 201 West 7Ist 
St to Morley Bros Construction Co. 
Dwight Bldg Estimated cost $40,000 

Mo., St. Louis——-Hadley-Dean Glass Co., 
703 North 11th St.. is having preliminary 


eonstructior 


plans pre pared for th ¢ 
including high pe 


story office building 


elevators, ete. at 11th and Iuea \ve 
Estimated cost $1,490,000 Architect not 
selected 

N. J., Trenton—Public Service Eleetri 
& Gas Co., Terminal Bldg., Newark 
awarded contract for the cor ruection ¢ 
addition to power house on Chauncey St., 
here, to Publie Service Production Co | D 
timated cost $7 » N00 

N. Y., Brooklyn—Paerdergat Ice Corp., 
EF. Vennola, Pres., 788 East 42nd St is 


having plans prepared for the con 
of addition to ice plant Estimated 
$60,000 Burke & Olsen, 32 (* 
Brooklyn, are architects. 

Ne x New York 


Bronx Hospital Asso 





ciation, S. Minskoff, Chn. of Bld; Com 
mittee, 2382 Grand Concourse vill build 
an & story addition to hospital at 16%th 
St. and Fulton Ave istimated = cost 
$1,600,000 Jaros & Baun 116 W { “th 
St.. engineers Work will be done bv 
separate contracts under th: uper ion of 
lL. A. Abramson, 46 West 46th St Archt 
N. ¥.. New York Queen Mari Hotel 


Corp., c/o G. F Pelhan 570 Tth <Ave., 
Archt., having plans prepared fe the con 
struction of a 15 hotel including steam 
heating system, Lb) 


storv 


elevi 


itors, et 


{6th St Estimated cost $2,000,000 

N. ¥., New York—Recreation Terraces, 
G. McAneny, Chn., Ritz Tower Broadway 
and 57th St., plans the construction of a 





plaveround build including steam heating 
Vster it J ly BR Park and Mulberry 
St. estimated cost $2,000,000 Gb. Gioodhu: 
>) West 47th St.. is architect 





i » New York Roosevelt Hospit il, 
‘th St d th Ave., is having plans pre 
pared for t} onstruction of a 4 story 
addition to nurses’ home including stea 
he y Vsten elevators, ete estimated 
ist Soon 000 York & Sawver, 100° Kast 
12nd st., are architect 

i. New York—State Hospital Comn., 
State Capit \Ibany, awarded contract 
for the construction of n ttl story psy 


¢ Lute it 

and = Riversid Dr. here, to Guidone = & 

tino, Ine 2 Vanderbilt Ave New York. 

1,292,472 
0., Chagrin Falls—RBd. of 

B. Pugesk ik. 


168th St 


Md 


ition, TH 


Will receive bids mnti 
Keb. 7 for the construction of ao eentral 
heating plant A. M Allen & Co., 7016 
Muclid Ave Cleveland, are architects and 


engineers 
O., Cineinnati—Dept. of 
Harper, Dir Ninth and 


Welfare, J. E 


Oak St Colum- 


bus, is havin plan prepared for the eon 
struction of a power house for Longview 
State Hospital for Insane Mstimated cost 
SHO 00, 

Okla... Chattanooga City oted S18,.000 
bond for waterwork Improvements in 
eluding trip] PUMP, MamMs, ete engines 
not selected 

Okla., El. Reno—City is having prelim- 
inary plan prepared for waterworks im 
provement Including new well pumping 
equipment, 4 turbine wel te lstt 


PUMPS, « 


mated cost S40,000 c las ett, 1S engi- 
heer 

Okla... Healdton ptt: plan mn eleetion 
Jan 1 fon vaterworl Huaprovement in 
eluding deep well four deep well pump 
ind meter et estimated eost y Ore 
(. Coon, is enginees 

Okla., Maud—City plans waterworks im 
pre ment Including new well, deep well 
pump and motor ete Mstimated east £17 
aan Long & ¢ . Coleord Bldg, Oklahoma 
City. are erigrinect 

Okla., Sayre —City plans waterworl im 
provement including nes Wells, pump 
houses, et Estimated cost $60,000, Cant 
engineering Co., 1116 West Main St., Okla 
homa City is engines) 


Southwe 


bldg . 


fern Light & 
Oklahoma Cit. 


Okla., Sayre 
Power Co., Braniff 


plans the construction of a dam on Timber 
Creek het for power purposes Mestimated 
eost $141.00 | R kerusberger, Braniff 
Bldg.. Oklahoma City, is engineer 

Okla., Tipton——City plans waterworl im 
provement including filtration plant, dam 
Aeros Otter Creek, centrifugal pump et 
Mstimated cost $45,000 Long & Co., Col 
cord Bidg., Oklahoma Cit, are enginee 

Oregon Californi Oregon Power Co, 
ubsidiary of the Standard Gas & Eleectri 
Co $54 California St San Francisca, ha 
work under ways nm the construction of a 
hydro-electric development on the north 
fork of the Rouse River in Southern 
Oregon, plans include diversion dam, step-uy 
substation, YsS0. ft penstock, transmission 
line et The plant will have an initial 
capacity of 22.000 hp ultimate total ea 


timated cost ap 
Work will be done 
under the supe ion of Byllesby Engineer 
ing & Management Corp 31 South La 
Salle St., Chicago, Ill 


pacity of 
proximated 


hp D) 


6en o00 
» ,O000 
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Pa., Chester—City had plans prepared 
ind takes bids in Spring for a pumping 
tution, ete. in connection with intercepting 
ewer and sewag disposal system. sar 
ker & Wheeler, 36 State St., Albany, N. Y. 
re engineer 

Pa., Meyersville—Penn Public Service 
orp., Johnstown, plans the construction of 
i poWer sub-station on Olinger St. here 
to furnish power to Mevyersdale Garrett, 
Salisbury and Grantville, Md., also to fur- 
nish power for traction lines from Meyers- 
dale to Salisbury. Estimated cost $150,000 

s. €., Columbia—-The Broad River Powe1 
iso., W \. Bastow, Arcade Bldg., has ac- 
quired the plants of the KMnoree Power Co 
Blue Ridge Power Co. and the Melrose 











Power & Mfg. Co. and plans to expend 
$2.500,000 for extensions and = improve 
ments. 


Tenn., Chattanoogua—J. H. Street & AS 
ociates, Times Bldg., plans the construc- 
tion of a cold storage and dry = storage 
plant. Estimated cost $750,000 

Tex., Amarillo—A. Davidson, will soon 
award contract for the construction of a 
15 story hotel including heating plant, 
refrigeration system, 5 elevators, ete, Esti 
mated cost $2,000,000 Private plans, 

Tex., Beaumont Forrest & Associates, 
Crosby Hotel, will build a 12 story office 
building by day labor Kstimated cost 
FHOO 000 Tisdale, Stone «& Pinson, In- 
dependent Bldg., Nashville, Tenn., are 
irchiteets Owner is taking bids for heat- 
ng, refrigeration and circulating ice water 
vstems, 4 high speed elevators, ete 

Tex... Brownwood Morgan-Wade _ Utili- 
‘ Corp., A. 0. U. W Bldg., Little Rock 


\rk., has acquired the plant of the Crystal 
lee Co., and is having surveys made for ex 
ensions and improvements to increase the 
ipacity to 30 ton here. Estimated cost 
tin aon Private plans Machinery will be 
lectrically operated 

Tex... Dallas -Southwestern Bell Tele- 
hone Co... Western Indemnity Bldg., had 
silanes prepared for the construction of i 
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telephone building including power plant 
on Alcord St Estimated cost $5,000,000. 
Lan & Witchell, American Exchange Bank 
Bldg., are architects and engineers oY 
Timlin, c/o owner is associate architect. 

Tex., San Benito—W. Wood, First Na- 
tional Bank, Brownsville, has been granted 
permit for irrigation of 2,000 1cTes, 
Pumping equipment will be required 

Tex., San Antonio Clarence Garrett 
Investment Co., et al, Maverick Bldg., 
awarded general contract for the construc- 
tion of a 12 story hotel at Ave. E. and 
ith St. to L. T. Wright & Co., 910 Builders 
Exchange Bldg. Estimated cost $800,000, 
Refrigeration, cooling and circulating ice 
water systems, elevators, ete. will be in- 
stalled. 

Tex., San Antonio—G. A. Duerler Mfg. 
Co., 218 West Commerce St., awarded con- 
tract for the construction of a cold storage 
plant on Herff St. to E. Oeffinger, Builders 
Exchange Bldg. Estimated cost including 
equipment $18,490 


Tex., Waco—Waco Development Co., A. 
Sanger, Pres., will receive bids after Jan. 
20 for the construction of a 12 story office 
building including 4 elevators, ete. at 
Austin Ave. and Fourth St. Estimated 
cost $700,000. Milton W. Scott & Co., 4123 
Franklin Ave., are architects. 

Wash., Tumwater—City authorized the 
sale of two bond issues totaling $35,000 
for waterworks improvements including 
reservoir, power house, pumping equipment, 
etc. W. J. Roberts, Tacoma, is engineer 

Wis., Fond du Lac—City, C. J. Fay, Clk., 
will receive bids about Feb. 1 for the con- 
struction of a sewage disposal plant in- 
cluding pumping equipment, ete. Alvord, 
Burdick & Howson, 8 South Dearborn St., 
Chicago, lL, are engineers. W. G. Kirch- 
offer, 22 South Carroll, Madison, Wis., is 
eonsulting engineer 


Que., St. Alban—-Portneuf Power Co., 
Portneuf, plans the construction of a power 
house ind dam on the St. Anne de la 








POWER Information Bureau 


Your machinery, equipment, and materials re- 
quirements will be noted free of charge in the 
New Plant Construction section of POWER. 


Use the Coupon 


to make your requirements known 


A. W. WELCH 
Power Equipment Bureau 


Tenth Ave. at 36th St... New York, N. ¥ 


In the market for.. 


Name 


Company or Plant 


Address 
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Perade River near here. Estimated cost 
$1,500,000, 

Mexico, Coahuila—Palao—National Lines 
of Mexico Coal Mines, c/o E. Gonzales 
Salas, Mer., Mexico City, plans the con- 
struction of a power plant, also coke plant 
to furnish gases to heat boilers. Estimated 
COST SOO LOO, 








Equipment Wanted 
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Ala., Birmingham—Alabama Power Co 
600 North Sth St., will open bids ver 
soon for the major equipment for the Upper 
Tallahassee hydro-electric project. 

Calif., Los Angeles—City Water & Powe: 
Comn., J. R. Vroman, Seey., is in the mar 
ket for a 300 ton horizontal hydraulic 
press, Spec. W. 723. 

Calif., Modesto—City, H. E. Gragg, Clk, 
plans to purchase three G. E. 20 kw. 4.1 
ampere 2,300 v.. 60 cycle automatic sta- 
tion type, R. EF. constant current trans 
formers and three G, EF. 5 kw., 6.6. ampere 
2,500 v., 60 cycle subway type SL. constant 
eurrent transformers 


Calif., Redding—-City, L. Engram, Clk. 


plans to purchase one 7k kw. 2,300 
primary, 6.6 ampere, pole type moving coil 
regulator complete vith hanger irons and 
pi! 


Calif... San Franciseo—U. S, Engineer Of 
fice, 85 Second St will receive bids unti 
Feb. 3 for a 2 in. booster pump. 

Conn,, Hartford Arrow Ellectrie Co., 10 
Hawthorne St., is receiving bids for the 
installation of panel board and cuble t 
transfer power throughout building. als 
300 kva. synchronous motor. MvylIschreest 
& Ravnolds, 238 Palm St... are engineers 

Fla.. Jacksonville—Cityv Commission, F 
H. Owens, Chn., will receive bids unti 
Feb. 7 for three 1,500 hp. boilers and super 
heaters with soot blowers, coal and a) 
burners with double fronts, three air pre 
heaters with forced and induced draft fans 
and connections, coal pulverizing and feed 
ing equipment, 25,000 kw. turbo-generator 
and exciter, surface condensing equipment 
dewuerating feed water heater and storag: 
tank, turbine-driven centrifugal boiler feed 
pump, ete. for Tallevrand Ave. electrie light 
plant. Scofield Engineering Co. 
mercial Trust Hlde., 
consulting engineers. 


, Con 
Philadelphia, Pa., ar 


Ind., Richmond—City plans the installa 
tion of a new turbine in electric light plant 
Estimated cost $166,400 

La., Carville Supervising Architex 
Washington, D. C., will receive bids unt 
Feb. 17 for a boiler for Lepers Hospit 
here 

Mass., Haverhill Twentieth Century 
sakery Co. Inc., 32 Fleet St., is in the 
market for motors to operate baking m: 
chinery for proposed bakery on Fleet St 
Estimated cost $40,000, 

Mich., Jackson—L. W. Lamb, 501 We: 
Michigan Ave., Wants prices and catalog 
on light weight caterpillar gas crane, 
vd. clam 

Mich., Pontiae—-L. M. Wrenn, ¢/o Oak 
land County Drain Commission, want 
prices and catalogs on sewage pumps, et 

Minn., Duluth——G. Patterson, 1530 Lon 
don Rd., is in the market for piston ring 
for high pressure cylinders using stea) 
pressure, 220 to 250 Ibs 
water heater 


0., Chagrin Falls—Bd. of Education, H 
B. Pugsley, Clk., will receive bids unt 
Keb 7 for new boilers and. stokers for 
central heating plant 


Pa., Pittsburgh American Coat & Apror 
Supply Co., 1001 Chateau St., N. S., 

the market for one 20 hp.. d.c. 115 v. motor 
speed 1,000 


is 


Tex., San <Antonio—Woodlawn Terra: 
Hotel Co., e/o P. M. Chamberlain, Agt 
Builders Exchange Bldg., will receive sul 
bids until about Jan. 25 for heating plant 
refrigeration, 4 elevators, ete, for 7 stor 
hotel at Woodlawn Terrace. Estimate 
cost $1,300,000 

Wis., Burlington—.J. Bazal, 558 Conk: 
St.. is in the market for ice machine fi 
proposed 2 story addition to creamer 
Estimated cost 340,000, 

Mexico, Coahuila——Palio—National Lin 
of Mexico Coal Mines, E. Gonzales Sal 
Mer., Mexico City, is in the market t 
equipment for power plant here. UEstimat 


‘Ost Save aod 


N Ziv Grisborne — Poverty Electi 


Power Bd., will receive bids until Mar. 
for switch board equipment and four 
kva. transformers 





. also open feed 











